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Preface
Why examine freight flows? It is a reasonable question to ask. Freight is not something
that immediately comes to mind when most people think of transportation. It is not like
congestion, or potholes, or any of those topics that people discuss around the water fountain soon
after arriving at work. It is far more important than most of these topics and to paraphrase a
scholar from several decades ago, people don’t talk about freight transport because in most cases
it works.
You may take any size area you wish from the smallest town to the largest country.
These will be economically viable if the value of the products or services they sell in the
aggregate to the areas beyond their borders exceed the value of the products they buy from these
same areas. It is the exporting of goods that brings new income to the state. Selling goods only
to ourselves circulates wealth, and perhaps some regions or counties may benefit from this, but it
brings little new wealth to the state in the aggregate.
For the most part we will not concern ourselves with services since this report concerns
itself primarily with freight. But one should not dismiss these flows since they often do involve
selling something of value to those outside of Indiana. Perhaps one of the best examples of this
is the university education sold to a student (or his or her parents) from outside Indiana or in
some cases outside the United States. The tuition, lodging, and fees paid by these students
represent contributions to the economic base of Indiana and the country. Consulting firms,
accounting firms, law firms, and many others often sell their services beyond the borders of the
state and are very important economically to the state. Nevertheless, we will focus our concern
here on the movement of goods or freight transport.
We will examine freight flows in order to determine what is moving within the state of
Indiana and where it is moving. In some cases we want to know this to make sure that the routes
being used for these movements are well-maintained. In other cases we want to make sure that
many of these same routes are kept in working order so that our manufacturers can get the raw
materials that they need to carry out their production processes, which are so important to the
state economy.
The routes of primary concern here are made up of rail lines or highway segments, and
these receive the lion’s share of our attention. We are aware of the use of water modes and the
existence of air freight flows, but the former become important when the freight arrives at
Indiana ports on the northern (Lake Michigan) and southern (Ohio River) borders, and the latter
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become important when the air freight destined for Indiana arrives at an airport within or near the
state. This view of these modes is not a statement that we view them as unimportant, but rather
the recognition that the water routes are maintained by others and the movement of aircraft,
freight or otherwise, is not influenced by the state. From the lake and river ports or airports these
flows become highway freight movements in most cases and at least the latter are treated as such
here. The same is also true in the reverse case when goods are leaving Indiana. Air freight
shipments are treated as highway moves until they reach the point when they are moved by an
alternate mode.
The freight that we will examine here includes all of the freight that has an origin and a
destination within the United States. Exports are generally treated as goods shipped to the point
of export; we do not know their final destination outside the country. Imports are also treated as
goods arriving at the point where they enter the country in most cases. Once again for these
flows we do not know the foreign point of origin. The foreign origins and destinations of goods
are discussed here, but they are not a subject of analysis or modeling.
The approach that is taken here in analyzing freight flows of Indiana is a typical 4-step
transport planning process: traffic generation, traffic distribution, modal split and route
assignment. We begin with a discussion of the areas used (Chapter 1) followed by a discussion
of the rail and highway networks (Chapter 2). The commodities examined and their importance
nationally and to the state of Indiana as well as the source of these data appear next (Chapter 3).
It is not always apparent why we develop models that enable us to predict data that we
already know. The reason for this is that we want to use the models to predict future flows. The
primary assumption made is that future flows will be predictable based on the same relationships
observed in the first analysis. For example, let us say that each employee in an industry is found
to produce 2,000 tons of a commodity that is shipped according to current data. At some point in
the future we want to know how many tons of a commodity will be produced in an area that has
100 employees in that industry. The answer would be 200,000 tons. We would use this as our
prediction of future flow from that area for that particular industry. However, for many
industries we find there are changes in the level of productivity anticipated. If we assume that
workers in 2015 will become more productive by a factor of 2 per cent, then each worker will
produce 2040 tons of the commodity, and the resulting level of future flow from our area would
be 204,000 tons. We will use productivity changes and expected growth factors to estimate flows
produced. The methods used for flows produced as well the manner in which flows attracted are
handled will be discussed in Chapter 4.
Distributing the flows between origins and destinations will be discussed in Chapter 5. A
fully-constrained gravity model and a production-constrained gravity model were evaluated as
part of the project. The former model was used in the earlier 1997 study and it was thought that
a more realistic replication of flows could be achieved with the production-attraction constrained
model. This will be discussed in more detail in Chapter 5.
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Modal split analysis attempts to estimate the amount of the estimated flows that will be
shipped by different modes moving between an origin and destination. In general it is believed
that this is a function of the costs of the different modes, but the type of detailed cost data we
would need for this approach is generally not available. Therefore, we will use historical
patterns in part. Such an approach would look at the length of the shipment and look at the
modes that have been used historically for assigning such traffic. This was the approach used in
the previous (1997) study.
Once the modes are known we can proceed with assigning the current and future flows to
the modal networks. The principal modal networks of concern here are those of the highway and
railroad and the methods used for assignment are discussed in Chapter 7.
Forecasts of future flows are discussed in Chapter 8. For the most part these forecasts are
based on procedures derived elsewhere by and for the State.
Chapter 9 discusses implementation of the projections and forecasts derived here. Aside
from its value to the state in identifying priority corridors, we know of numerous metropolitan
planning organizations that have an interest in the findings derived and the modeling used here.
It is for this reason that much of the production and attraction data are included in appendices of
this report. This chapter provides a guide as to how different agencies can use these and other
data found here.
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Chapter 2
COMMODITIES EXAMINED AND DATA SOURCES
The 1997 state study sought to have the most detailed commodity grouping possible. For
that research it was determined that the two-digit Standard Transportation Commodity Code
(STCC) of commodity data provided by the 1993 Commodity Flow Survey (U.S. Bureau of
Census, 1996) was the most suitable level of specificity. However, since that time the adopted
classification methodology for freight movement in the US has evolved to a new system, the
Standard Classification of Transported Goods (SCTG).
The level of specification for this research is the two-digit level for the SCTG as
presented in the 1997 Commodity Flow Survey (U.S. Bureau of Census, 1999). It can be argued,
as there are forty-one categories in this study compared to nineteen in the previous, that this
study is an increase in specificity. This study, however, runs into the same problem as the 1997
work when trying to look at a higher level of commodity detail: a considerable amount of
information is lost at higher levels of detail. To keep from revealing confidential aspects of
individual firms operations (salaries, production volume, market areas), flags are placed in the
data that can represent an insufficient sample size or simply a notice that data could not be
disclosed. In these cases such values were excluded from the modeling and the subsequent
models developed were used to replace the missing values. The table on the following page
(Table 2-1) describes the commodities used in this study.
Employment and population data were also utilized in the modeling of the commodities.
These data are coded by the North American Industrial Classification System, or NAICS, and
appear in County Business Patterns (CBP) (U.S. Bureau of Census, 2004). The year of analysis
for the CBP was for the year closest to 1997 commodity data, 1998. A three-digit NAICS level
was used. However, there is no natural alignment between any level of NAICS data and SCTG
data. However, there is a guide for determining the proportion of NAICS data to SCTG data.
Symmetry was reached between the two data sets by determining the proportions of each NAICS
commodity (the more specific level) within each SCTG commodity (the less specific level).
The study and the modeling here are based primarily on the 1997 Commodity Flow
Survey (CFS). This was the latest version of the CFS with data available when the project began;
the 2002 CFS appeared in 2005 and this was used for commodity discussions and model
evaluation (U.S. Bureau of Census, 2005).
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Table 2-1 Major Commodity Groups Included in the Study
SCTG
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
43

Commodity
Live Animals and Fish
Cereal Grains
Agricult Products Exc. Live Animals, Cereal Grains, and Forage Products
Animal Feed and Products of Animal Origin
Meat, Fish, Seafood, and Preparations
Milled Grain Products and Preparations, and Bakery Products
Prepared Foodstuffs, Fats, and Oils
Alcoholic Beverages
Tobacco Products
Monumental or Building Stone
Natural Sands
Gravel and Crushed Stone
Non-metallic Minerals
Metallic Ores
Coal
Gasoline and Aviation Turbine Fuel
Fuel Oils
Products of Petroleum Refining and Coal Products
Basic Chemicals
Pharmaceutical Products
Fertilizers and Fertilizer Materials
Chemical Products and Preparations
Plastics and Rubber
Logs and Other Wood in the Rough
Wood Products
Pulp, Newspaper, Print, and Paperboard
Paper or Paperboard Articles
Printed Products
Textiles, Leather, and Articles
Non-metallic Mineral Products
Base Metal in Primary or Semi-finished Forms and in Basic Shapes
Articles of Base Metal
Machinery
Electronic and Other Elect. Equipment/Components; Office Equipment
Motorized Vehicles
Transportation Equipment
Precision Instruments and Apparatus
Furniture, Mattresses, Lamps, Lighting Fittings, and Illuminated Signs
Miscellaneous Manufactured Products
Waste and Scrap
Mixed Freight
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Chapter 3
GOODS EXAMINED AND TRANSPORT FACILITIES
All Commodities
A discussion of the existing flows of commodities is limited by the nature of freight data
collection in the US. The latest available data for comparison are from the 1997 Commodity
Flow Survey (CFS) of the Department of Commerce, released in 1999 and the 2002 Commodity
Flow Survey released by the same agency in 2005. The project which led to the preparation of
this report was initiated with the idea that it would use 1997 data for all modeling. The
appearance of the 2002 census led to certain revisions in the study design so as to make use of
these newer data. For one thing the discussion of commodities in this chapter makes use of both
the 1997 and the 2002 census databases. In addition the 2002 census was used as a target date
for modeling the flows using 1997 data. In other words, the models derived were used to
estimate values for 2002. This will be described in a later chapter where we evaluate the models.
With each of the last three CFSs, the nationwide sample size has shrunk. The original
CFS included a sample of the shipping practices of 200,000 shippers. In 1997 the CFS involved
only 100,000 shippers. The most recent CFS surveyed the shipping of only 50,000 firms. This
means that the quality of the data, and thus the quality of subsequent analyses, is most likely
declining in accuracy and specificity. While the precursor to this research, the 1997 Indiana flow
study (involving data from 1993), was able to describe the breakdown of shipments to and from
individual states with some confidence, the 1997 data had far more missing values that needed to
be estimated.
Another limitation has arisen with the change from Standard Transportation Commodity
Classification (STCC) codes to the Standard Classification of Transported Goods (SCTG) codes
for classification of commodities. This was a consequence of the North American Free Trade
Agreement, also known as NAFTA, which necessitated a bridge between Canadian shipment
codes and US shipment codes. The result has been a new set of commodity groups that is largely
incompatible with the previous set of these commodity groups. While even some names at the 2digit level have remained the same, the individual subcategories have been drastically altered.
Any comparison to flows from the previous study, therefore, would be biased by changes in the
subcategories making up each classification code. As mentioned earlier, further specification (at
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the 3 or 4-digit level) is undesirable due to the smaller sample and impossible due to the
reporting restrictions for these data.
Summary tables of the commodities, tons, and values originating in Indiana in 1997 and
2002 appear on the following pages as tables 3-1 and 3-2.
The discussion of the commodities below includes value, tonnage, and average shipment
length of goods originating in and attracted to Indiana. This is for the 41 major classes of
commodities summarized in the tables on the following pages.
Individual Commodities
SCTG 01: Live Animals and Fish
Most of the information on SCTG 01 is flagged due to sampling and other error in the
1997 CFS. The only data available indicate that 926,000 tons of Live Animals and Fish were
shipped in 1997. Shipments leaving Indiana averaged 506 miles per shipment. Travel on trucks
averaged 197 miles per shipment, while shipments on multiple modes averaged 787 miles. Other
and unknown modes averaged 47 miles per shipment.
By 2002 the transport of live animals and live fish had dropped to nothing according to
the CFS. Although there was a slight drop at the national level, it is more likely that the
sampling design simply missed the sector in Indiana. This does not mean that the industry is
gone in an absolute sense. It is likely that in the Indiana case there may have been shippers
moving cattle, chickens or turkeys to market, and these were simply not sampled in 2002. It
should be noted that the data were not withheld due to disclosure requirements or statistically
unreliability; the industry is simply not reported and this suggests it may have been missed by the
sampling system used in the CFS.
The attraction of live animals to Indiana in 1997 was 320,000 tons valued at $348
million. Looking at this sector in 2002 the attractions are not reported primarily due to potential
unreliability of the sample size. The problems with this sector are undoubtedly related to the
decrease in overall sample size of the CFS and this a demonstration of the inherent problems in
decreasing the size of the sample.
SCTG 02: Cereal Grains
In 1997 Indiana shipped 12.32 million tons of cereal grains at a value of $1.36 billion
dollars; these moved an average of 89 miles. Almost all of these shipments were by single
modes. Trucks accounted for 5 million tons (40.6%) of shipments and $528 million of value
(38.8%), while distance shipped averaged 52 miles per shipment. Rail accounted for a
significant load of cereal grain traffic, with 6.17 million tons (50.1%) worth $705 million
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Table 3-1 Value and Tons of Commodities for Indiana, 1997
SCTG
Code
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
43

Commodity Group
Live Animals and Fish
Cereal Grains
Agricultural Products Except Live Animals, Cereal Grains, and
Forage products
Animal Feed and Products of Animal Origin
Meat, Fish, Seafood, and Preparations
Milled Grain Products and Preparations, and Bakery Products
Prepared Foodstuffs, Fats, and Oils
Alcoholic Beverages
Tobacco Products
Monumental or Building Stone
Natural Sands
Gravel and Crushed Stone
Non-metallic Minerals
Metallic Ores
Coal
Gasoline and Aviation Turbine Fuel
Fuel Oils
Products of Petroleum Refining and Coal Products
Basic Chemicals
Pharmaceutical Products
Fertilizers and Fertilizer Materials
Chemical Products and Preparations
Plastics and Rubber
Logs and Other Wood in the Rough
Wood Products
Pulp, Newspaper, Print, and Paperboard
Paper or Paperboard Articles
Printed Products
Textiles, Leather, and Articles
Non-metallic Mineral Products
Base Metal in Primary or Semi-finished Forms and in Basic Shapes
Articles of Base Metal
Machinery
Electronic and Other Electrical Equipment and Components; Office
Equipment
Vehicles
Transportation Equipment
Precision Instruments and Apparatus
Furniture, Mattresses and Mattress Supports, Lamps, Lighting
Fittings, and Illuminated Signs
Miscellaneous Manufactured Products
Waste and Scrap
Mixed Freight

Value
(millions)
N/A
$1,362

Tons
(thousands)
926
12,316

2,323

7,318

2,443
2,172
4,746
7,725
1,348
561
102
27
456
204
N/A
552
4,620
2,706
3,273
1,740
N/A
626
2,816
7,732
101
2,911
1,113
1,997
10,893
6,216
3,510
23,929
6,630
17,486

6,759
1,018
3,664
12,856
1,315
31
535
6,772
80 ,944
7,559
N/A
24,817
20,031
14,141
26,530
7,653
83
2,738
1,367
2,310
N/A
3,212
1,3 63
1,553
2,527
329
18,975
38,952
3,077
2,540

17,989

2,062

34,975
2,364
3,117

8,370
N/A
62

3,817

676

12,838
1,512
1,356

3,182
8,426
481
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Table 3-2 Value and Tons of Commodities for Indiana, 2002
SCTG
Code
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
43

Commodity Group
Live Animals and Fish
Cereal Grains
Agricultural Products Except Live Animals, Cereal Grains, and
Forage products
Animal Feed and Products of Animal Origin
Meat, Fish, Seafood, and Preparations
Milled Grain Products and Preparations, and Bakery Products
Prepared Foodstuffs, Fats, and Oils
Alcoholic Beverages
Tobacco Products
Monumental or Building Stone
Natural Sands
Gravel and Crushed Stone
Non-metallic Minerals
Metallic Ores
Coal
Gasoline and Aviation Turbine Fuel
Fuel Oils
Products of Petroleum Refining and Coal Products
Basic Chemicals
Pharmaceutical Products
Fertilizers and Fertilizer Materials
Chemical Products and Preparations
Plastics and Rubber
Logs and Other Wood in the Rough
Wood Products
Pulp, Newspaper, Print, and Paperboard
Paper or Paperboard Articles
Printed Products
Textiles, Leather, and Articles
Non-metallic Mineral Products
Base Metal in Primary or Semi-finished Forms and in Basic Shapes
Articles of Base Metal
Machinery
Electronic and Other Electrical Equipment and Components; Office
Equipment
Vehicles
Transportation Equipment
Precision Instruments and Apparatus
Furniture, Mattresses and Mattress Supports, Lamps, Lighting
Fittings, and Illuminated Signs
Miscellaneous Manufactured Products
Waste and Scrap
Mixed Freight

Value
(millions)
N/A
$1,948

Tons
(thousands)
N/A
12,316

1,911

7,318

811
1,774
N/A
12,356
276
1,108
N/A
62
402
415
73
477
8,180
2,055
3,406
2,354
6,063
1,065
7,351
11,835
N/A
3,877
N/A
2,857
3,211
10,962
3,369
23,253
8,328
30,097

6,759
1,018
3,664
12,856
1,315
31
535
6,772
80,944
7,559
N/A
24,817
20,031
14,141
26,530
7,653
83
2,738
1,367
2,310
N/A
3,212
1,363
1,553
2,527
329
18,975
38,952
3,077
2,540

23,158

2,062

56,621
N/A
4,145

8,370
N/A
62

4,678

676

12,558
1,483
29,361

3,182
9,883
8,782
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(51.7%) traveling an average of 577 miles. Water shipments (entirely in shallow draft)
accounted for 1.15 million tons (9.3%) and $129 million (9.4%) in goods, average 835 miles per
shipment.
Shipments increased in 2002 to 23.85 million tons, nearly twice the 1997 volume, but the
value of these shipments only increased to $1.94 billion (an increase of 43%). One could
attribute part of this to an export market, however since the shipments in the CFS only indicate
the domestic destinations, i.e., the point of export, we do not know where the shipments were
going outside the U.S. This suggests that the drop in value per unit of weight was most likely
related to an increase in production, or possibly a substantial negotiated trade agreement. The
length of shipments was up substantially to 354 miles with 81% of the shipments moving by rail
and 12% moving by water.
The attraction of cereal grains to Indiana destinations in 1997 was valued at $817 million
and represented 7,790,000 tons. This was moved an average of 62 miles suggesting that the
grains also originated in Indiana for the most part.
The value of these grain shipments in 2002 was significantly lower with the value
dropping to $430 million and the tonnage dropping to 4,325,000 tons, slightly more than half of
its 1997 level. Shipment length was 242 miles, representing a significant jump from 1997.
SCTG 03: Other Agricultural Products
There were 7.32 million tons of other agricultural products with a value of $2.3 billion
dollars shipped from Indiana in 1997. These products include crops such as soya beans, dried
fruit, potatoes, vegetables, and flowers. The average length of these shipments was 149 miles.
Among these products, 88.4% of tons (6.5 million) and 89.4% ($2.1 billion) of the value was
shipped an average of 101 miles by single modes of travel. Truck shipments were 3.15 million
tons (43%) with a value of $1.25 billion (53.8%) and averaged 99 miles per shipment. Rail
modes accounted for about 2 million tons (27.2%) and $483 million (20.8%), and averaged 538
miles in shipment length. Water shipments also occurred, most along shallow draft, which
accounted for 1.33 million tons (18.2%) and $344 million (14.8%), averaging 817 miles.
Multiple mode shipments averaged 763 miles, while unknown modes averaged 226 miles.
These shipments were down slightly for Indiana in 2002. They amounted to 7.17 million
tons valued at $1.9 billion, which were shipped an average of 158 miles. Truck modal share had
increased to 58.9% of the tonnage and 73.3% of the value, while rail shares had dropped to
23.5% and 15%, respectively. Transfers by water also dropped in an absolute and share sense
between 1997 and 2002. There were no shipments by multiple modes in 2002 based on the CFS
of that year.
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The attraction of other agricultural products to Indiana locations in 1997 was at 3,884,000
tons and this was valued at $1.574 million. Contrary to the grain case, other agricultural
products saw a significant jump in tonnage and value at the time of the 2002 CFS. The value had
risen to 2.019 million dollars on 5.252 million tons of products. The 207 mile shipment length
would suggest that much of this originated outside of Indiana in 1997, but this was to increase
even more in 2002 to 388 miles.
SCTG 04: Animal Feed and Products of Animal Origin
There were 6.76 million tons of animal feeds and similar products, valued at $2.44
billion, shipped an average of 105 miles from Indiana in 1997. This commodity group includes
products such as feed for cattle, bird seed, and cat and dog food. Over 99% of this group moved
as single mode shipments an average distance of 50 miles. Trucks accounted for 5.56 million
tons (82.2%) worth $2.2 billion (90.3%), and moved an average of 43 miles. Rail modes
accounted for 1.2 million tons (17.6%), $228 million (9.3%) in value and moved an average of
688 miles. What few multiple mode shipments there were averaged 1,074 miles, while
other/unknown modes averaged 835 miles per shipment. By 2002 production had dropped to
3.91 million tons and $805 million. The truck modal share had dropped to 59.9%, and rail had
increased to 34.3%.
The attraction of goods from this sector to Indiana destinations experienced a drop
between the samples for1997 to 2002. In the former year the tonnage was 5.278 million tons
compared to 3.997 million tons in 2002. The value of these shipments also dropped as would be
expected; it was $2.1 billion in 1997 and $1.0 billion in 2002. The average shipping distance of
51 miles would suggest most origins were in Indiana.
SCTG 05: Meat, Fish, Seafood, and Their Preparations
A total of 1.1 million tons of meats and poultry, valued at $2.17 billion dollars, originated
in Indiana in 1997. Almost all (99.5% of value and tonnage) were single mode shipments.
Furthermore, as could be expected, almost all (99% of value and tonnage) was by truck.
Shipments moved an average distance of 101 miles.
Shipments from this sector also dropped in 2002. Tonnage had decreased to 871
thousand tons, valued at $1.77 million. All of these shipments moved by motor carrier. The
average length of haul was 142 miles.
The goods in this group sent to Indiana destinations increased significantly in value from
1997 to 2002. The values were $2.9 billion and $4.2 billion, respectively. The tonnage changed
from 1.1 billion to 1.6 billion tons. The length of these moves increased over the 1997 to 2002
period from 136 miles to 188 miles.
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SCTG 06: Milled Grain Products and Preparations, and Bakery Products
There were 3.66 million tons of this commodity group, worth $4.75 billion, shipped from
Indiana origins in 1997. The group included products such as baked goods, wheat flour, malt,
and pasta, which was shipped an average distance of 134 miles. Over 98% of the tonnage and
value moved by single modes averaging 119 miles per shipment. Three million tons (82%) and
$4.53 billion (95.5%) in value traveled an average of 116 miles by truck. Rail shipments moved
an average of 662 miles and included 452,000 tons (12.3%) that were worth $116 million
(2.4%). The minimal amount of water shipments (no exact data available) averaged 1,140 miles
per shipment, while multiple mode shipments averaged 708. Changes in tonnages and values in
2002 were not very significant.
The attraction of milled grain products and other goods in this sector to Indiana nearly
doubled in value and tonnage between the two CFS years. The value of shipments received was
$2.4 billion dollars in 1997 and this had increased to $4.8 billion in 2002. Tonnage increased
from 2.3 million tons to 4.4 million tons in 2002.
SCTG 07: Other Prepared Foodstuffs and Fats and Oils
This sector includes milk, cheeses, ice creams, juices, fats and oils, among a broad list of
other foodstuffs. A total of 12.9 million tons of this group, valued at $7.73 billion, moved an
average of 75 miles per shipment. Slightly less than 97% of this tonnage and 99% of the value
traveled via single modes an average of 72 miles per shipment. Trucks accounted for 10.4
million tons (81%) and $7 billion (90%) of the group’s value. These shipments moved an
average of 69 miles. Two million tons (16%), valued at $607 million (8%), moved an average of
829 miles via rail. An undisclosed amount of air shipments traveled 700 miles per load, while
1.0% ($78 million) of the goods total value was shipped by multiple modes an average of 575
miles.
The volume and value of this commodity group were up in 2002 to 16.1 million tons and
$12.36 billion, respectively. The increase was picked up primarily by motor carriers, which
increased their modal share to 87.1% of the tonnage and 95.9% of the value. Rail was
responsible for most of the remainder.
Shipments of these goods to Indiana destinations were probably to a large extent from
Indiana origins since the average shipping distance was only 79 miles. The value of such
terminating shipments increased in value only slightly from $8.2 billion to $9.1 billion. The
tonnage was 9.5 million tons in 1997 compared with 12.6 million tons in 2002. This suggests a
significant drop in the value per ton.
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SCTG 08: Alcoholic Beverages
Beers, wine and other alcoholic beverages amounted to 1.3 million tons worth $1.35
billion in 1997. These were shipped an average of 48 miles per shipment. Over 98% of value
and tonnage traveled in single mode journeys, averaging 47 miles per shipment. Almost all of
this commodity group (1.29 million tons and $1.3 billion of its value) moved 47 miles by truck
per shipment. The undisclosed amount traveling on rail moved 1,006 miles per shipment. $16
million (1.2%) traveled 847 miles per shipment via multiple modes.
The volume and value of this commodity group dropped significantly in 2002 according
to the CFS for that year. Tons were down to 303 thousand and value was down to $276 million,
representing decreases of 77% and 80%, respectively, from their 1997 levels. Motor carriers
moved this commodity group an average of 64 miles per shipment in 2002.
Shipments of alcoholic beverages to Indiana destinations dropped between 1997 and
2002, both in value and tonnage. In 1997 the value was $1.7 billion and by 2002 this had
dropped to $867 million, a drop of nearly 50%. The tonnage of this product also dropped from
1.8 million tons in 1997 to 1.2 million tons in 2002. These shipments moved an average of 61
miles suggesting numerous origins for these shipments in Indiana. On the other hand this
distance increased to 241 miles in 2002.
SCTG 09: Tobacco Products
Only 31,000 tons, valued at $561 million, of tobacco products were shipped from Indiana
origins an average of 45 miles per shipment in 1997. Over 99% of the value and tonnage were
by single modes an average of 40 miles, almost exclusively by truck. Multiple mode shipments
averaged 415 miles, almost all reportedly occurring by mail service.
By 2002 motor carriers had captured all of this traffic. Traffic production was up in 2002
to $1.1 billion, while tonnage had dropped to 16,000 tons. Average length of shipment was
nearly the same (39 miles).
Tobacco product shipments to Indiana destinations in 1997 were 48,000 tons valued at
$948 million. These shipments have dropped significantly to 22,000 tons, but the value of
shipments has actually increased to $1.1 billion. The average length of shipment was 179 miles
suggesting out of state origins for most of the shipments. This distance value increased to 304
miles in 2002.
SCTG 10: Monumental or Building Stone
There was 535,000 tons of monumental and building stone worth $561 million dollars
shipped an average of 45 miles per shipment in 1997. Over 99% of the value and tonnage moved
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by single modes, and averaged 40 miles per shipment. Almost all of these shipments were by
truck. An undisclosed amount of multiple mode shipments averaged 145 miles per shipment.
By 2002 shipments had dropped significantly. In fact the shipments were so low that
nothing was reported in 2002 except for the average shipment length of seven miles. We do
know that truck remained the dominant mode, but the data collected was considered too
unreliable for publication. This probably indicates a loss of market share for this sector of
Indiana’s economy. It has been under significant pressure from various concrete manufacturers.
The value of monumental and building stone shipped to Indiana destinations was
suppressed in 1997 and 2002. We do know that the weight of these shipments was 476 million
tons, but once again the smaller sampling rate misses this industry for 2002. The industry
continues to be viable for specialized construction needs.
SCTG 11: Natural Sands
A total of 6.7 million tons of natural sands valued at $27 million was shipped an average
of 24 miles from Indiana origins in 1997. This would suggest that most of the traffic also
terminated in Indiana. No tonnages are disclosed, but $22 million worth moved by single modes
for 25 miles per shipment. Of this amount 76.8% ($20.8 million) was shipped by truck an
average distance of 25 miles. Water shipments, meanwhile, traveled 237 miles, while multiple
modes traveled 474 miles per shipment.
This sector saw some growth and by 2002 the tonnages had increased to 14.7 million tons
valued at $62 million. Motor carriers moved 100% of this traffic and average of 15 miles per
shipment.
The shipment of natural sands to Indiana destinations nearly doubled in value and
tonnage for the two CFS years. The value increased from $57 million in 1997 to $103 million in
2002, on tonnages of 8 million tons and 16 million tons, respectively. Average length of these
shipments was 59 miles suggesting mostly in-state origins.
SCTG 12: Gravel and Crushed Stone
Almost 81 million tons of gravel and crushed stone with a value of $456 million was
shipped from Indiana origins in 1997. The average shipment length was 24 miles so this is also a
product group usually destined for Indiana. More than 98% of the tonnage (80 million tons) and
97% of the value ($446 million) were shipped by single modes an average distance of 22 miles.
Most of this is by truck (77.5 million tons or 95.7% and $432 million or 94.8%) an average
distance of 22 miles per shipment. Shallow draft water modes accounted for 2.6% of the tonnage
and 3.1% of the value shipped, averaging 359 miles per shipment. Multiple mode shipments
averaged 447 miles.
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Both the tonnage and value of gravel and crushed stone shipments dropped in 2002. The
new values were 73 million tons and $402 million. Trucking continued as the dominant shipping
mode with 94.3% of the tonnage.
Shipments of this low-valued product to Indiana destinations dropped between 1997 and
2002 from 82 million tons to 71 million tons, with decreases in total value from $466 million to
$418 million. Shipment length was about 34 miles which is consistent with the low value of the
product. This distance dropped to 20 miles in 2002 CFS.

SCTG 13: Nonmetallic Minerals
In 1997 nonmetallic minerals, which includes limestone, clays, and salt and other such
minerals, accounted for 7.56 million tons with a value of $204 million. Of this 98% of the
tonnage and value were shipped by single modes an average of 57 miles. Of the total 7.4 million
tons (98.2%) worth $189 million (92.5%) were shipped by truck, with an average distance of 56
miles. Undisclosed rail shipments averaged 1,667 miles per shipment, while multimodal
shipments averaged 310 miles.
Although the value of these shipments was up in 2002 to $415 million, other data on
tonnages and mode shares were considered too unstable statistically to report.
Shipments of non-metallic minerals to Indiana destinations amounted to 10 million tons
in 1997, valued at $295 million. These shipments were valued at $411 million in 2002, but the
tonnage value was withheld. It is reasonable to infer that the tonnage of these shipments
increased in 2002. Most of these shipments would be between Indiana locations as the average
shipping distance was about 98 miles.
SCTG 14: Metallic Ores and Concentrates
There is very limited information about the shipment characteristics for metallic ores and
concentrates (usually iron ores in Indiana’s case) for 1997. We only know that average travel
distance shipped by for-hire truck is 396 miles, while multiple modes and other and unknown
modes averaged shipping distances of 166 mile and 276 miles respectively. This may very well
indicate shipments of foreign origin being counted as originating at an Indiana Great Lakes port.
In 2002 the tonnage shipped was 66 thousand tons, valued at $73 million. Motor
carriers control most of this traffic with a 99% share of both tonnage and value. The average
length of these shipments was 318 miles.
Shipments of these ores to Indiana destinations come for the most part from outside of
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the state, except for the port case above. The state really has no indigenous metallic ores except
for those it receives from other areas and then may transship from one Indiana location to
another. The value of these shipments was $295 million in 1997 and this increased to $558 in
2002. The values also increased from 13.5 million tons in the former year to 17.6 million tons in
the latter year. Shipping distances increased substantially from 263 miles to 446 miles.
SCTG 15: Coal
There was 24.19 million tons of coal valued at $552,000 million shipped from Indiana
origins in 1997. The average shipment length was 33 miles. Approximately 85% of the tonnage
and 87% of the value was shipped by single modes, averaging 33 miles per shipment. There
were 3.6 million tons (15%) and $62 million (11.3%) shipped by truck and average of 30 miles
per shipment. Coal is a major product moved by rail in the U.S. and in the case of Indiana it
accounted for 16.86 million tons (69.7%) worth $416 million (75.3%) for which the average
shipping distance was 109 miles. The multiple mode shipments averaged 120 miles, with no
disclosed value and tonnage data available.
For 2002 the total coal moved is nearly the same with differences being accounted for by
changes in energy demand for heating or cooling. Total tonnage moved was 23.45 million tons
valued at $477 million. Rail lost some modal share by 2002. It moved about 52% of the tonnage
and trucks picked up 36.5% of this traffic. Average length of shipments was 82 miles by truck
and 60 miles by rail, which is counter to the general tendency for these modes.
Shipments of coal to Indiana destinations averaged 76 miles in 1997 (and 94 miles in
2002), most likely representing shipments from the southwestern part of the state to other state
destinations. The tonnages of 50.2 million tons in 1997 and 62.2 million tons in 2002 reflect
increasing demand in the state. The value of these shipments increased from 1 billion dollars in
1997 to 2.6 billion dollars in 2002.
SCTG 17: Gasoline and Aviation Turbine Fuel
A total of 20 million tons, valued at $4.6 billion dollars, originated in Indiana, with an
average shipping distance of 40 miles. Almost all (99.9% of the value and tonnage) were single
mode shipments. Of the total, 86.2% of tonnage ($17.27 million tons) and 87.1% of value ($4
billion dollars) were shipped by truck an average of 40 miles. No further data were offered.
By 2002 the tonnage had increased to 30.8 million tons with a value of $8.2 billion.
Approximately 43% of the tonnage moved by motor carriers and the remainder moved by
pipeline. Average length of shipments in both cases was 29 miles.
There was a substantial increase in the value of these shipments to Indiana destinations
between 1997 to 2002 of $5.8 billion to $10.1 billion. Tonnages also increased from 35.4
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million tons to 39.5 million tons, but this increase is low compared to the doubling of value
reflecting the higher price of these goods in 2002. Shipping distances increased from 29 to 39
miles.
SCTG 18: Fuel Oils
A total of 14.14 million tons of fuel oil, valued at $2.7 billion, originated in Indiana in
1997. Almost all (99.9% of the value and tonnage) were single mode shipments. 68.1% of the
tonnage (9.6 million tones) and 70.3% of the value ($1.9 billion dollars) were shipped by truck.
The average shipment length by water and air are 2 and 543 miles respectively, and there is no
further information available for 1997.
Motor carriers increased their modal share in 2002, but they lost traffic. Tonnages
dropped in 2002 to 8.6 million tons and $2.1 billion in total. Trucks picked up 85.8% of this
traffic with rail and pipelines sharing the rest.
Shipments of fuel oil to Indiana destinations actually dropped between the two CFS
years. These were 16.4 million tons in 1997 and 11.3 million tons in 2002. The value of these
shipments also decreased from $3 billion in 1997 to 2.6 billion in 2002. Shipment length of 19
miles would suggest these were mostly movements from pipelines in Indiana to Indiana
distributors. The value remained low at 26 miles in 2002.
SCTG 19: Coal and Petroleum Products
Indiana shipped 26.5 million tons of coal and petroleum products, valued at $3.3 billion
dollars in 1997. This commodity group includes lubricating oils, liquified natural gas, asphalt,
and similar products. The shipments for this group averaged 46 miles. Almost all of the value
and tonnage (99.6% of value and 99.7% of tonnage) were single mode shipments with an
average shipment distance of 45 miles. Among the total shipments of this commodity, 17
million tons (6.9%) and $1.95 billion dollars (59.7%) were shipped by truck. No other number is
available for the rail, air or pipeline shipments except the average distance of 157 miles per air
shipment.
In 2002 the tonnages were up. A total of 30.8 million tons valued at $3.4 billion was
shipped. Trucks handled 63.5% of the tonnage, while rail handled 8.2%. The residual was
picked up by air, pipeline, water and multiple modes in small enough amounts not to be reported.
Shipments of coal and petroleum products to Indiana destinations dropped only slightly
between the two years. These were valued at $3.7 billion in 1997 and this dropped to $3 billion
in 2002. Tonnages dropped slightly from 27.5 million tons to 25.1 million tons. Shipping
distances averaged 53 miles and this would suggest primarily internal movement of these
products within the state. The increase in this distance in 2002 to 81 miles does not change this
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conclusion.
SCTG 20: Basic Chemicals
Almost 7.65 million tons of basic chemicals with a value of $1.74 billion were shipped
from Indiana in 1997. This commodity group includes a host of chemicals and chemical
compounds including among others bases, acids, phenols, and industrial gases. More than 99%
of the tonnage (7.6 million tons) and 97.6% of the value ($1.7 billion) were shipped by single
modes. About 3.8 million tons (50%) and $1.35 billion dollars (77.4%) were shipped by truck,
with an average distance of 43 miles. Another $241,000 (13.8%) was shipped by rail with
tonnages and average shipping distances unavailable, but it is know that the average distance for
air shipments was 1,180 miles. About $32 million (1.9%) of value was shipped by multiple
modes, with undisclosed tonnage or average shipping distance.
Tonnages had dropped significantly by 2002. In that year the total tonnage shipped was
4.3 million tons valued at $2.4 billion. Of these tons, approximately 46% moved by rail, and
most of the remainder moved by truck except for a small amount moved by air. Truck shipping
distances were an average of 272 miles in comparison to the air average of 1,886 miles.
Shipments of chemicals to Indiana destinations decreased over the two years examined
here. Tonnages were 7,505,000 in 1997 and 3,469,000 in 2002; the value of these in 1997 was
$2.3 billion and $1.8 billion in 2002. The average shipping distance in 1997 was 189 miles
which would suggest that these are coming primarily from out of state. By 2002 this was more
evident with an average shipping distance of 482 miles.
SCTG 21: Pharmaceutical Products
Indiana shipped 83,000 tons of pharmaceuticals in 1997 with an average shipping
distance of 392 miles per shipment. Shipments going by single mode totaled 67,000 tons or 81%
of the total weight shipped, with those shipments averaging 113 miles. Most of these were truck
shipments (66,000 tons, 79.6%). The only data available for value reveal 1.35 billion dollars in
private truck pharmaceutical shipments. There was also 297 million dollars (2.7% of all value)
shipped by air, traveling an average distance of 424 miles per shipment. In addition, 14,000 tons
(17.3%), with a value of 965 million dollars, were shipped by multiple modes an average
distance of 595 miles.
Traffic in pharmaceuticals was up in 2002. Shipments totaling 235,000 tons,
representing a three-fold increase, were reported. Value of these shipments was reported at $6.1
million. Motor carriers remained the dominant carrier with 91.4% of the tonnage moving an
average of 323 miles. The remaining tonnage was moved by parcel post or couriers and
averaged 363 miles.
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The shipments having destinations in Indiana increased substantially between 1997 and
2002. These were 205 thousand tons in 1997 and 751 million tons in 2002. These are low
tonnages, but one should bear in mind that we are talking about pharmaceuticals which have low
weight. The value on the other hand increased from $4.9 million to $10.2 million. These
shipments reflect a national pattern in that the average length of shipments is 728 miles. This
distance had dropped substantially by 2002 and was 406 miles.
SCTG 22: Fertilizers
There were 2.74 million tons of fertilizers moved an average shipment length of 447
miles in 1997; its value was $626 million. Single modes accounted for 2.29 million tons, 83.5%
of all shipments; these were valued at $562 million, nearly 90% of the total, and averaged 20
miles per shipment. Almost all single mode shipments (82%) were by truck. No further data is
available with the exception of shipments made on shallow draft water, which averaged 1,140
miles. This accounts for the multiple mode average of 971 miles, though only 3,000 tons were
shipped this way – a tenth of a percent of all shipments.
Tonnages more than doubled by 2002, when 5.86 million tons of fertilizers worth $1.1
billion originated in Indiana. Motor carriers moved 90.6% of this with lesser amounts moved by
rail and water.
Shipments of fertilizers to Indiana destinations increased from 5.2 million tons in 1997 to
7.8 million tons in 2002. The value of these also increased from $1 billion to $1.4 billion in
2002. These shipments most likely went from distribution centers to retail outlets in that the
average length of these shipments was 61 miles.
SCTG 23: Chemical Products and Preparations
A total of 1.37 million tons of chemical products and preparations, valued at $2.8 billion,
originated in Indiana and moved an average of 271 miles in 1997. This commodity group
includes products such as paints and varnishes, soaps, pesticides, perfumes and cosmetics,
among others. Approximately 1.3 million tons (95.8%) valued at $2.36 billion (83.7%) traveled
via single modes an average distance of 174 miles. Almost all of those shipments (94.1% of the
total) moved by truck. What little rail traffic there was (values and tons were flagged), moved
2,314 miles per shipment. There were also some air shipments; these averaged 1,119 miles per
shipment. There were also shipments involving multiple modes; these shipments averaged 376
miles.
This sector saw significant growth between 1997 and 2002 with the latter year having
traffic production of 2.19 million tons, valued at $7.4 billion. Of this amount motor carriers
moved 94.2% with lesser amounts moved by rail and some courier services. Average shipping
distances overall were 199 miles.
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Plastics and rubber shipments to Indiana destinations were 2.7 million tons in 1997 and
represented $4.3 billion. In 2002 these numbers were 2.5 million tons and $5.4 billion
suggesting an increase in the value of the product, but this could be due to a different mix of
chemical products in the category. Shipping distances changed from 261 miles in 1997 to 255
miles in 2002 suggesting a rather stable situation.
.
SCTG 24: Plastics and Rubber
In 1997 the total amount shipped of the plastics and rubber commodity group (which
includes tires) was 2.3 million tons valued at $7.7 billion dollars; its average shipping distance
was 344 miles. For this group 2.14 million tons (92.8%) and $6.5 billion (84.3%) of its value
were shipped in single modes, which averaged 172 miles. Almost all of the total single mode
shipments were carried by truck; a total of 2.11 million tons and $6.47 billion, averaging 164
miles, were shipped by truck. Rail shipments averaged 899 miles. There was a paucity of air
shipments, with 3,000 tons (0.1%) valued at $28 million (0.4%) moving an average of 735 miles
per shipment. There were 90,000 tons (3.9%) and $982 million (12.7%) of these products with
an average shipping distance of 543 miles shipped via multiple modes, while unknown modes
accounted for 3% of the goods shipped and averaged 55 miles in shipment length.
By 2002 the shipments of this commodity group had increased to 3.78 million tons with a
value of $11.1 billion. The average length of haul for this commodity was 311 miles with 232
miles being the average length of motor carrier shipments. The latter mode handled 91.9% of the
tonnage and 92.8% of the value of these shipments. Additional traffic moved by rail and air, as
well as by multiple modes.
Shipments of plastics and rubber to Indiana destinations were fairly stable for the two
years examined here. The value of these increased from $9.6 billion to $9.75 billion and the
tonnages changed from 3.7 million tons to 3.8 million tons. The average length of shipments
was 308 miles suggesting mostly out-of-state origins. The 2002 distance value was 376 miles.
SCTG 25: Logs and Other Wood in the Rough
Total tonnages and shipment lengths are not available for Indiana shipments even though
these were valued at $101 million. Most of these shipments (in value at least) were by single
mode trips (98.9%) with trucks accounting for $94 million (93.6%) of shipments. There
were19,000 tons (4.3%) of shipments with a value of $5 million (5.3%) that moved an average of
878 miles per shipment by rail. There are no further data available for 1997.
The sector appears in the 2002 CFS, but except for some shipping distances there are no
other data, i.e., there are no data for tonnages, value, or mode use for Indiana, due to the data
collected being statistically unreliable.
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The shipment of logs and other wood to Indiana destinations is not very significant and
the comparative values for shipments are not available. It seems relatively stable based on
available information.
SCTG 26: Wood Products
Over 3.2 million tons of wood products, worth $2.9 billion, originated in Indiana and
were shipped an average of 242 miles in 1997. Of these totals 97% of the tonnage and 95% of
the value traveled by single modes an average distance of 179 miles. Trucks dominated the
modal choice; 91% of the value ($2.66 billion) and 94% of the tonnage (3 million tons) moved
an average distance of 173 miles by that mode. Rail accounted for 98,000 tons (3% of the total
tonnage) and $62 million (2.1% of the value) with those shipments averaging 1,442 miles. There
were some air shipments of products and these averaged 935 miles per shipment. A small
amount (22,000 tons and $83 million in value) averaged 731 miles per shipment via multiple
shipment modes.
For 2002 both tonnages and values were higher: tonnages were 6.34 million tons and
value was at $3.88 billion. Motor carrier shipments averaged 106 miles and carried 97.1% of the
tonnage. A small amount of traffic moves by the multiple modes of rail and truck.
Shipment of wood products to Indiana destinations is significant with values in the range
of $3.5 billion in 1997 and $4.0 billion in 2002. Tonnages for these years were 5.1 million tons
and 7.0 million tons, respectively. The average shipping distance of 160 miles suggests a
significant amount of out-of-state flow to Indiana destinations. This distance was 162 miles in
2002 suggesting once again a stable situation.
SCTG 27: Pulp, Newsprint, Paper, and Paperboard
A total of 1.36 million tons of this paper area, valued at $1.11 billion was shipped from
Indiana origins an average of 529 miles in 1997. About 93% of the value ($1.03 billion) and
tonnage (1.27 million tons) averaged 81 miles per shipment on single modes in Indiana. Also,
1.22 million tons (89%) and $977 million (88%) averaged 78 miles per shipment on truck
modes. A small proportion of traffic moved by rail; this was 3.7% of the tonnage (51,000 tons)
and $55 million (5%) of the value and it averaged 499 miles per shipment. Air shipments
averaged 1,337 miles traveled, while multi-modal shipments (4,000 tons, 0.3% and $62 million,
5.5%) moved 870 miles per shipment.
Data from the 2002 CFS are withheld in most cases due to their unreliable nature,
statistically. We only know that these products moved by truck, rail, and air, but more detailed
data for the state is not available.
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Shipments of pulp, newsprint and other items in this group to Indiana destinations
represented $2.3 billion in 1997 and $2.3 billion as well in 2002. The tonnages for these two
years were 3.3 million tons compared to the later value of 3.3 million tons. A fairly stable
situation, but the average distances shipped increased from 164 miles to 258 miles.
SCTG 28: Paper or Paperboard Articles
Total tonnage of paper and paperboard articles was 1.55 million tons, valued at $2
billion, with an average shipment length of 253 miles in 1997. Of the tonnage 97% with a value
of $1.89 billion) was transported on single modes an average of 117 miles per shipment. The
vast majority of this group (96% of tons and 92% of the value) was shipped by truck an average
distance of 111 miles. Undisclosed amounts of rail shipments averaged 2,442 miles and air
shipments 665 miles. Just 7,000 tons (0.5%), valued at $39 million (2%) were shipped an
average of 736 miles by multiple modes.
In 2002 the value of shipments increased to approximately $2.9 billion. Tonnages were
withheld, but we do know that motor carriers accounted for 95.9% of the value transported.
Additional traffic was moved by rail, air and multiple modes.
Shipments of paper and paperboard products to Indiana destinations increased slightly
from $2.4 billion to $2.9 billion. Tonnage values were suppressed for 2002, but the value for
1997 was 1.5 million tons. Even the length of these shipments was rather stable at 168 and 142
miles.
SCTG 29: Printed Products
There were 2.53 million tons of printed products with a value of $10.9 billion dollars that
originated in Indiana in 1997; these averaged 601 miles per shipment. Of this total 2.35 million
tons (93%) valued at $9 billion (83%) was transported by single modes an average of 590 miles.
Motor carriers transported 92% (2.33 million tons) of this category valued at $8.47 billion
(77.7%) an average of 377 miles per shipment. Undisclosed amounts of air shipments averaged
1,263 miles. There were 4.7% (119,000 tons) and $1.36 billion (12.5%) shipped 651 miles by
multiple modes, and 4.5% of the value ($494 million), shipped by unknown modes.
For 2002 originating flows dropped to 1.02 million tons valued at $3.2 billion. Of this
amount, 91.4% moved by truck, a share similar to 1997, but with substantially less tons than the
former year. Average shipping distances overall were 717 miles and for motor carriers 308
miles.
Shipments of printed products to Indiana dropped in value and tonnage between 1997 and
2002. The value for the former was $6.4 billion and this had dropped to $3.2 billion in 2002.
The tonnages were 2.2 million in 1997 and 1 billion in 2002. It is difficult to assess whether this
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may be due to a difference in the manner in which these shipments were identified. The average
length of these shipments was 358 miles in 1997 and 554 in 2002 suggesting a distribution of
national origins.
SCTG 30: Textiles, Leather, and Articles of Textiles or Leather
SCTG 30 includes all of the goods in the title above, which includes textiles, yarns,
carpets, luggage, footwear and some clothing. For this group 329,000 tons worth $6.2 billion
originated in Indiana, and averaged 701 miles per shipment. Of the total 251,000 tons (76%) and
$3.3 billion based on value (53%) moved as single mode shipments an average of 393 miles.
Almost all of this was exclusively by truck, with an average distance of 373 miles per shipment.
Undisclosed amounts of rail shipments averaged 1,119 miles, with air shipments averaging 699
miles. Multimodal shipments represented 68,000 tons (21%) and $2.75 billion (44%) of
shipments averaging 723 miles, all of which appears to be by mail.
Tonnages increased for total traffic produced for this group in 2002. Total tons increased
to 649,000 tons valued at $10.96 billion. Trucks carried 81.2% of this traffic and air and
multiple modes (parcel, USPS, and courier) were responsible for the remainder. Average length
of shipments for trucks was 187 miles, for air 1,790 miles and for parcel and related traffic it was
875 miles.
Shipments with destinations in Indiana were valued at $5.5 billion in 1997 and these
increased to $8.9 billion in 2002. The tonnages involved also increased from 422,000 tons to
664,000 tons between these two years. The average length of shipments of 577 miles suggests
that this is an industry moving goods from import locations. By 2002 this distance had increased
to 595 miles.
SCTG 31: Nonmetallic Mineral Products
There were 19 million tons of nonmetallic mineral products (e.g., cements, glass products,
and ceramic products) worth $3.5 billion dollars that originated in Indiana in 1997. It averaged
500 miles per shipment. There were18.9 million tons (99.6%) and $3.3 billion dollars (94%) of
this group that moved by single modes, with an average shipment distance of 144 miles. Motor
carriers transported 94.4% of the tonnage (18 million tons) and 92.8% of the value ($3.26
billion) an average of 141 miles. Shipments by rail represented 5.2% of the tonnage (990,000
tons) and $50 million of the value (1.4%). Undisclosed amounts of air shipments averaged 1,045
miles. There were also 58,000 tons (0.3%) valued at $172 million dollars (4.9%) transported by
multiple modes with an average travel distance of 809 miles.
For 2002 tonnages had increased to nearly 32 million tons valued at $3.4 billion. Of
these shipments 98% of the tons were handled by trucks, 1.8% by rail, and the remainder moved
by air or multiple modes.
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Non-metallic mineral shipments with destinations in Indiana increased from 17.4 million
tons in 1997 to 30.8 million tons in 2002. In spite of this significant increase in tonnage the
value of these shipments only increased from $3.0 billion to $3.1 billion. The average length of
shipments was 243 miles in 1997 and 206 miles in 2002.
SCTG 32: Base Metal in Primary or Semi-finished Forms and in Finished Basic Shapes
There were 39 million tons transported from Indiana origins in 1997. This commodity
group, which includes iron, steel, copper, and aluminum forms, was valued at $24 billion, and
was shipped an average of 275 miles. Approximately 92% (35.8 million tons) of the commodity
valued at $22.4 billion (93.7%) were shipped on single modes that averaged 227 miles. Of these
shipments 65.5% or 25.5 million tons woth $17.5 billion dollars (73.2%) were by truck and had
an average shipment length of 203 miles per shipment. Rail hauled 10.3 million tons (26.3%)
worth $4.8 billion (20.2%) an average of 626 miles. An undisclosed amount of air shipments
moved an average of 1,271 miles per shipment, while multiple modes averaged 690 miles per
shipment.
By 2002 shipments had increased to 42.5 million tons, but the value had dropped to $23.3
billion. These commodities moved an average of 232 miles. Of this total tonnage, 69% moved
by truck, 22.3% moved by rail, with air, water, and multiple modes picking up the remainder.
Shipments by truck averaged 191 miles, by rail 692 miles, by water 1,360 miles, and by air 784
miles.
Base metal forms and shapes shipments to Indiana decreased in value between 1997 and
2002; these values were $15.2 billion in the earlier year and $13 billion in the latter year.
Tonnages also decreased. It dropped from 22.6 million tons to 19 million tons. Shipment length
was 225 miles in 1997 and dropped to 202 miles in 2002.
SCTG 33: Articles of Base Metal
Three million tons of base metal articles worth $6.6 billion moved an average shipment
length of 226 miles in 1997. This commodity group includes everything from nuts and bolts to
pipes and hand tools. Approximately 96% of the tonnage, valued at $6 billion (90.4%) was
shipped by single modes an average of 230 miles, and 94% of the tonnage (2.9 million tons) with
a value of nearly $6 billion (89.4%) was shipped an average of 217 miles by truck. Nondisclosed rail tonnages moved an average of 1,773 miles per shipment, and air modes averaged
988 miles per shipment. Multiple modes accounted for only 23,000 tons (0.7%), but $437
million (6.6%) of shipments and averaged 319 miles per shipment. Truck and rail mode
shipments averaged 2,135 miles.
By 2002 this group had increased only slightly to 3.1 million tons valued at $8.3 billion.

______________________________________________________________________________
Department of Geography
39
Indiana University

Freight Flows of Indiana

Final Report

Of the total tonnage, 91.4% moved by rail, with air, rail, and multiple modes picking up the
remainder. Average shipment length by truck was 384 miles per shipment. Shipments by rail
were shorter than in 1997 while shipments by air had increased in length.
Base metal articles with destinations in Indiana increased slightly in value and weight
between the two census years. The shipments increased from 3.2 million tons to 3.5 million tons
and the values increased from $6.4 billion to $7 billion. Shipping distances were high with an
average of 280 miles in 1997 increasing to 341 miles in 2002.
SCTG 34: Machinery
This commodity group includes all types of machinery ranging from refrigerating
equipment and air conditioners, to dishwashers and power tools, and boilers as well as turbines.
There were 2.5 million tons of these goods shipped in 1997 with a value of $17.5 billion; average
shipping distance was 461 miles per shipment. Among those, 2.25 million tons (88.6%) with a
value of $14.25 billion (81.5%) were transported via single modes, with an average shipping
distance of 383 miles. Trucks shipped 88.1% of the tonnage (2.23 million tons) and $14 billion
(80%) of the value on average 151 miles. Undisclosed rail shipments averaged 1,331 miles, and
multiple modes averaged 585 miles in shipment length. There were 7,000 tons (worth $245
million) shipped by air freight an average of 1,475 miles.
Shipments of this commodity group had increased to 3.5 million tons, valued at $30
billion by 2002. Of this tonnage 84.2% moved by truck, 2.1% by rail, and 3.6% moved by
multiple modes. The length of shipments increased for trucks to 249 miles, and for rail it
dropped to 829 miles.
Shipments of machinery ending in Indiana increased in value from $14 billion to $18
billion and the tonnages changed from 2 million tons to 2.1 million tons. Shipping distances
were about 208 miles in 1997 and 264 miles in 2002 suggesting a Midwest origin for most of
these Indiana bound shipments.
SCTG 35: Electronic and other Electrical Equipment and Components and Office
Equipment
Two million tons of various types of electronics and electronic equipment worth $18
billion were transported an average of 268 miles per shipment in 1997. Of this 90.7% (1.9
million tons) with a value of $14 billion (78.7%) were transported an average of 150 miles by
single modes. Most of transport was by truck, with 1.8 million tons (88.4%) valued at $13
billion (73%) moving an average distance of 129 miles per shipment. Another 30,000 tons
(1.5%) were shipped by rail an average of 1,144 miles, while 14,000 tons (0.8%) worth $837
million (4.7%) were shipped on average 1,197 miles by air. Multiple mode shipments accounted
for 7.5% (157,000 tons) valued at $3.3 billion (18.2%) with an average shipment length of 406
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miles.
Shipment tonnages had dropped to 1.6 million tons as its worth increased to $23.2 billion
in 2002. Of the various modes, trucks were dominant with 79.1% of the tonnage and 53.2% of
the value. Multiple modes were also important with parcel, USPS and courier moving 10.1% of
the tonnage and truck and rail moving 9.2% of tonnage.
Electronics and electrical equipment shipments that had a destination in Indiana increased
from 1.564 million tons in 1997 to 1.569 million tons in 2002, practically no change at all. On
the other hand the value of these shipments increased substantially from $15.8 billion to $24.8
billion. Shipment lengths decreased from 347 miles to 265 miles suggesting more local origins
for these goods in the Midwest.
SCTG 36: Motorized and Other Vehicles
Indiana shipped nearly 8.4 millions tons of motorized and other vehicles valued at $35
billion an average of 278 miles per shipment in 1997. This commodity group includes roadbased motor vehicles ranging from bicycles to tractors, including all cars, trucks, and even
combat vehicles. Most of the tonnage (85%) and the value (73%) were shipped by single modes
an average of 173 miles. Trucks accounted for 6.1 million tons (73%) and $24.2 billion (73.3%)
of shipments. These moved an average of 129 miles. Rail shipped 12% of the tonnage but 3.6%
of the total value. These moved 603 miles per shipment. Multiple mode shipments occurred for
4% of the tonnage but nearly 10% of the value, while 11% of the tonnage and 17% of the value
were shipped by unknown modes an average of 62 miles.
Traffic production increased for this sector in 2002 with 12.2 million tons valued at $56.6
billion. Trucks moved the majority of this tonnage (73.8%) and value (67.1%), but rail was also
significant with 11.9% of the tonnage and 5.9% of the value. Average shipment distances for
these two modes were 207 and 604 miles, respectively. Multiple modes were important in 4.1%
of the moves by tonnage and 9.6% of the moves by value. Truck and rail multiple moves were
the most significant of these.
Motor vehicles and the parts for these that were shipped to destinations in Indiana
represented $24.6 billion in value in 1997 and $38.2 billion in 2002. The tonnages changed from
4.8 million tons to 6.8 million tons. The length of shipments changed from 162 miles to 186
miles, which is not a significant change.
SCTG 37: Transportation Equipment
This commodity group includes aircraft, spacecraft, and locomotives, as well as parts for
these. There was $2.35 billion in transport equipment shipped from Indiana an average of 528
miles in 1997. Single modes handled 62.8% of that value, shipments averaging 528 miles, while
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the remaining 37.2% was handled by multiple modes and averaged 954 miles per shipment. No
data are available on tonnages for 1997.
Data were not available on this group for Indiana in 2002 due to small sample size and
statistical unreliability.
Shipments into Indiana are available and these increased in value from $734 million for
1997 to $2 billion in 2002. Tonnage in 1997 was 98,000 tons, but the 2002 value was not
reported. The average length of these shipments changed from 503 miles to 724 miles
suggesting some of these may be coming from port areas.
SCTG 38: Precision Instruments and Apparatus
The precision instruments included in this commodity group include cameras, photocopy
machines, X-ray machines, and scientific measuring equipment. Only 62,000 tons of these
instruments accounted for $3.1 billion in freight flow originating in Indiana in 1997. These were
shipped an average of 692 miles per shipment. A third of the value traveled 338 miles by single
mode, while nearly $2 billion (61.6%) weighing 10,000 tons (16.8%) traveled 780 miles in
multiple mode shipments. An undisclosed amount of air shipments averaged 1,007 miles per
shipment.
By 2002 the tonnage had dropped to 34,000 tons, but the value had increased to $4.1
billion. Average shipment distance remained about the same at 741 miles. Approximately 95%
of the shipments were by motor carrier or parcel, USPS, or courier.
Precision instruments shipped to Indiana destinations were down in terms of tonnage
dropping from 123,000 tons to 107,000 tons between 1997 and 2002, but the value of these
shipment increased from $3.2 billion to $7.2 billion. Shipping distances increased from 627
miles to 938 miles suggesting shipments from more distant locations, possibly port areas.
SCTG 39: Furniture, Mattresses and Mattress Supports, Lamps, Lighting Fittings, and
Illuminated Signs
The title of this group is fairly descriptive of its content. In 1997, $3.8 billion of furniture
commodities weighing 676,000 tons originated in Indiana and were transported an average of
409 miles per shipment. Approximately 87% of this tonnage and 92% of this value were in
single mode shipments averaging 366 miles. Trucks were used for most of this transport, with
$3.5 billion and 586,000 tons (91.8% and 86.7%, respectively) being transported 352 miles per
shipment. Multiple mode shipments accounted for 5% of the value and 2.5% of the tonnage,
averaging 869 miles in shipment length.
Shipped tonnage remained nearly the same in 2002 at 660,000 tons. The value of these
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increased to $4.6 billion. Motor carriers increased their modal share to 98.6% of the tonnage and
97.4% of the value in 2002. The little remaining tonnage moved by rail, air, and multiple modes.
Shipments of these goods to Indiana destinations increased from about $2 billion to $3.4
billion. Tonnages increased from 247 miles to 425 miles, which may reflect a further decrease in
the furniture industry within Indiana. Tonnages increased from 481,000 tons to nearly 746,000
tons.
SCTG 40: Miscellaneous Manufactured Products
This group of products that doesn’t seem to fit anyplace else includes arms, munitions,
toys, sporting equipment, clocks and prefabricated buildings. These products accounted for 3.2
million tons worth $12.8 billion and averaged 522 miles per shipment. Of the total tonnage 95%
and 83% of the value were transported 345 miles in single mode shipments. Trucks accounted
for 2.85 million tons (89.5%) and $9.9 billion (76.8%) of shipments, averaging 324 miles per
load. An undisclosed amount of rail shipments averaged 952 miles per shipment, while multiple
mode shipments averaging 612 miles accounted for only 2% of the tonnage but 14% ($1.8
billion) of the value.
In 2002 the tonnage was a little less, slightly more than 2.8 million tons, valued at $12.6
billion. Of these totals, 95.5% of the tons and 91.7% of the value was transported by truck. The
remainder of this traffic was carried by multiple modes. Average shipping distances were 387
miles by truck and 667 miles by multiple modes.
Shipments of this catch-all group with destinations in Indiana decreased from 2.4 million
tons to 1.4 million tons; the value of shipments did not change. The length of the shipments
increased slightly from 637 mile to 706 miles.
SCTG 41: Waste and Scrap
Waste and scrap includes slag, ash, sawdust and paper. In 1997 there were 8.4 million
tons of this valued at $1.5 billion that originated in Indiana. Of this amount 42.5% of the
tonnage moved by truck and 57.5% moved by rail. In terms of value this situation was reversed
with trucks handling 61.8% and rail handling 38.1%. Average shipping distances for the two
modes were 117 miles for trucks and 130 miles for rail.
This traffic increased in 2002 to 9.9 million tons, but its value remained the same at $1.5
billion. Trucks increased their modal share handling 51.6% of the tonnage and 72.1% of the
value transported. Rail continued as the second mode in this area with 38.9% of the tonnage and
21.5% of the value shipped. Average shipping distances were about 120 miles by the two modes
combined.
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Shipments of waste and scrap destined for Indiana locations increased in value from $2.5
billion to $4.7 billion. Tonnage in 1997 was 10.5 million tons, but not reported in 2002. The
average shipping distance dropped from 134 miles to 70 miles.
SCTG 43: Mixed Freight
In 1997 mixed freight was moved almost entirely by motor carriers. It represented
478,000 tons by weight and $1.4 billion in terms of value. They handled 99.2% of the tonnage
and 98.0% of the value of these shipments. Shipments by parcel, USPS, and courier picked up
most of the remainder. The Truck moves were 66 miles in length on the average and the parcel
moves were 246 miles in length.
In 2002 the tonnage had increased to 8.7 million tons, 18 times its value in 1997. Value
had increased to $29.4 billion, 21 times its value in 1997. Most of this continued to be moved by
truck transport which accounted for 98.7% of the tonnage and 97.1% of the value. Once again
parcel, USPS and courier accounted for most of the remainder. Shipments averaged 468 miles in
length for this latter group and 78 miles for truck.
Shipments of mixed freight having a destination in Indiana in 1997 represented 1.5
million tons and $2.6 billion. In 2002 these were 7.3 million tons and $20 billion. This is a
phenomenal increase by any standard. The length of these shipments dropped from 238 to 208
miles.
Intermodal Facilities in Indiana
The Ports
Indiana has a total of six maritime ports; two along the Ohio River which eventually
leads to the Gulf of Mexico by way of the Inland Waterway System, and four on Lake Michigan
which gives access not only to the Inland Waterway System, but also to the rest of the Great
Lakes, as well as to the Atlantic Ocean by way of the St. Lawrence Seaway. Only three of these
ports are intermodal facilities, and these will be examined further in this section. Maritime ports
are vital to Indiana’s economy in that they are a major mode of transportation for heavy
industrial goods, agricultural products, and stone and other minerals.
The Clark Maritime Center in Jeffersonville, Indiana is located on the north shore of
the Ohio River across from Louisville, Kentucky. Built in 1985, it is reportedly the fastest
growing port on the Inland Waterway System.
This port offers year round access to the Gulf of Mexico via the Inland Waterway
System, service for many different general cargo products, and on-site storage for up to 1.6
million bushels of grain. This port is also a site of intermodal transportation with direct linkages
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to rail and highways, and two airports within fifteen miles. Additionally, on-site switching
services for cargo on boats and rail are offered here.
The Clark Maritime Center has 962-acres with 20 tenants, 3,200 linear feet of riverfront
access, and is classified as a Foreign Trade Zone. The goods most often handled at this port are
steel, iron, grain, fertilizer, salt, and asphalt.
The Southwind Maritime Center in Mount Vernon, Indiana is located on the north shore
of the Ohio River fifteen miles west of Evansville, Indiana. It is a top port in throughput
tonnage, handling an average of more than 2 million tons of cargo each year. This port also
offers year round access to the Gulf of Mexico via the Inland Waterway System, including the
Mississippi and Tennessee-Tombigbee Waterway Systems.
This port offers storage facilities for general cargo, bulk commodities, and specialized
agricultural commodities including a 4.75 million bushel capacity grain elevator, three milliongallon liquid fertilizer storage tanks, and a covered storage facility with the capacity to hold up to
85,000 tons of dry fertilizer. The Southwind Maritime Center also offers advanced material
handling equipment such as a 60-ton 760-foot bridge overhead crane, container handling
equipment, and a 50-inch 5-ton electromagnet. Additionally, stevedoring, handling, tug, towing,
fleeting, and switching services are offered on site.
Finally, the Southwind Maritime Center also has 745 acres with eight tenants, 7,500 feet
of riverfront access, and is classified as a Foreign Trade Zone. The goods most often handled at
this port are grain, soybean products, coal, fertilizer, cement, and minerals.
Burns Harbor in Portage, Indiana is located on the south shore of Lake Michigan, just
18 nautical miles from Chicago. This port has a 27-foot draft with a special design that allows
ships to dock and turn around at the port, and it is capable of simultaneously berthing up to ten
ships.
Access to the Gulf of Mexico via the Inland Waterway System and to the Atlantic Ocean
via the St. Lawrence Seaway is offered at Burns Harbor. This port also offers twelve modern
shipping berths, as well as services for cargo and ships. These services include the capability of
handling heavy-lift project cargo, metals, grain, chemicals, fertilizers, and coal. Tenant ship
services include tug, barge, fleeting, railroad switching, waste disposal, sanitation, security, and
fire protection. Burns Harbor is capable of handling Great Lakes bulk carriers up to 1000 feet in
length, as well as saltwater vessels that are capable of transiting the locks on the Great Lakes and
St. Lawrence Seaway system.
This port has 530 spaces with more than 30 tenants, and is classified as a Foreign Trade
Zone. It is also an intermodal transportation site with service by the Indiana Harbor Belt
Railroad, and close proximity to several interstate highways and airports. The goods most
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commonly handled at Burns Harbor are iron, steel, grain, chemicals, fertilizers, limestone, coal,
and heavy-lift project cargo.
Intermodal Rail Facilities
Intermodal rail facilities seem to be very efficient, but there is significant ambiguity in
identifying their use and effectiveness due to unclear data. It has been speculated that more of
these sites do not exist in Indiana because the majority of the cargo traveling through Indiana
originates or terminates in the adjacent states of Michigan, Ohio, Kentucky, and Illinois. This
means that traditional intermodal rail facilities are put at a service and cost disadvantage because
of the short line-haul distances to adjacent states. However, new bimodal technologies have
presented a low-cost structure, and certain Indiana intermodal rail facilities are reaping the
benefits.
The Clark Maritime Center in Jeffersonville and Burns Harbor in Portage, as mentioned
above, are both sites of intermodal transportation which are capable of handling cargo sent by
boat, rail, and truck. Both of these facilities are near airports with cargo handling and shipping
capabilities as well.
The Clark Maritime Center provides rail service through the Louisville Indiana Railroad
Co. and CSX with interchanges to several other major rail lines, including Canadian Pacific,
Norfolk Southern, CN, KCS, BNSF, and Union Pacific. This facility also has an intraport short
line capable of allowing on-site switching through M.G. Rail.
Burns Harbor provides rail service through the Indiana Harbor Belt Railroad, Norfolk
Southern, CSX, and South Shore Railroad. Indiana Harbor Belt Railroad is the largest switch
carrier in the nation. At Burns Harbor, Indiana Harbor Belt Railroad owns 54 miles of main
track, as well as 266 miles of yard and siding track.
Several other intermodal rail facilities exist in Indiana which have the capability of
handling and transferring cargo between rail and truck only. These sites are the Conrail’s Avon
Yard west of Indianapolis, the Howell Yard in Evansville, Norfolk Southern Triple Crown
Facility in Fort Wayne, the General Motors Roanoke Facility near Fort Wayne, and the Toledo,
Peoria and Western Hoosier Lift at Remington. For the most part, these facilities handle
containerized bulk cargo. At the GM Roanoke Facility and the Hoosier Lift Facility, intermodal
services are generally carried out by contracted third-party companies, such as the Hub Group,
Inc.
The intermodal rail facility at Avon Yard west of Indianapolis occupies 25 acres of land
with room for possible expansion. It has two eastbound and two westbound intermodal trains.
Eastbound service dominates, going to Boston and Springfield, MA; Philadelphia, PA; and
Syracuse, NY. Westbound service to East St. Louis, however, is minimal. This site offers a total
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of ten origin-destination pairs, including those just mentioned as well as four in Canada. Avon
Yard performed 24,000 lifts in 2001 with its main customer being United Parcel Service sending
significant volumes to its Worcester, MA and Little Ferry, NJ sort centers. The equipment split
is even at 50 percent containers and 50 percent trailers.
The Howell Yard intermodal rail facility in Evansville occupies 17 acres of land with no
room available for expansion. It has one northbound and one southbound intermodal train
operating between Chicago, IL; Nashville, TN; Atlanta, GA; and Jacksonville, FL. In 2001,
Howell Yard performed 23,000 lifts, and the terminal is currently operating at 75 percent
capacity. Howell Yard’s major inbound customer is water-rail container traffic to Toyota, Inc,
and its major outbound customer is Whirlpool, Inc., to the southeast and west coast. The
equipment split is 65 percent containers and 35 percent trailers. This site offers many more
origin-destination pairs than the intermodal rail facility in Avon, serving a total of 39 origindestination pairs. CSXI offers service between Evansville and Bedford Park in Chicago, the
largest rail hub in the United States, with a line haul of under 300 miles, and no direct Interstate
Highway alternative.
The Norfolk Southern Triple Crown Facility in Fort Wayne uses a new carless,
bimodal trailer technology called RoadRailer®. RoadRailer® combines truck and rail line haul
movement. The Triple Crown Service has a fleet that consists of 5,500 trailers that are all 53 feet
long and 102 inches wide with slack-free coupling for movement. Typical train size is 73 units,
but the Federal Railroad Administration has authorized the operation of trains of up to 155 units.
There are a total of eleven origin-destination pairs from Fort Wayne, including sites in Canada
and Mexico. The principal commodity market is automotive parts, and the highest to Ft. Wayne
is to and from Atlanta, GA; Kansas City, MO; and Harrisburg, PA. Other commodities served
by TCS include appliances, paper, and food.
The Toledo, Peoria and Western Railway operates the Hoosier Lift intermodal rail
facility in Remington, Indiana. In 2001, Hoosier Lift performed only 5,000 lifts with an annual
capacity of 35,000 lifts. This intermodal rail facility is underused mostly because it competes
with Chicago’s 26 rail hubs.
Intermodal rail service expansion in Indiana is possible in the future if the facilities were
to use technologies such as RoadRailer® by Norfolk Southern’s Triple Crown Services Inc. or
Expressway by Canadian Pacific which have a significantly higher cost and service advantage
than conventional intermodal rail services. It remains to be seen whether Indiana will upgrade its
intermodal rail facilities to accommodate these new services.
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Air Freight Facilities
Indianapolis International Airport, Indianapolis, Indiana
Indianapolis International Airport was built in 1931. Currently, it covers 7,700 acres and
has one terminal with 33 gates. It is owned by the Indianapolis Airport Authority and managed
by BAA, the world’s largest airport management company. Indianapolis International Airport is
the largest privately operated airport in the United States. In 2003, the airport ranked 8th in U.S.
all-cargo landed weight, handling over 2.2 million tons of cargo, and ranked 88th in U.S. freight
gateway handling of international merchandise valued over $1 billion, trading over $2.6 million
in freight. A major user of this airport is FedEx, which has its own terminals on the site.
Fort Wayne International Airport, Ft. Wayne, Indiana
Baer Field Air Base was built in Fort Wayne in 1941 and was used as a World War II
military base. After having its name changed several times, in 1991, the Airport Authority
changed its name to Fort Wayne International Airport. It is currently owned and operated by the
Fort Wayne-Allen County Airport Authority. Fort Wayne International Airport is considered a
medium sized airport, and between 2001 and 2003, it handled an average of 360 million tons of
cargo. The Air Trade Center at Fort Wayne International Airport offers 450 acres of industrial
space. It also has ten T-hangars available to small single or light twin engine planes. In 2003,
this airport was ranked 36th in the US in all-cargo landed weight, handling over 374,000 tons of
cargo.
South Bend Regional Airport, South Bend, Indiana
South Bend Regional Airport was built in 1929. It is currently operated by the St. Joseph
County Airport Authority. In 2003, South Bend Regional Airport handled 7,431 tons of cargo.
The majority of the freight traffic handled at the airport is from FedEx, Airborne Express and
UPS. Currently, South Bend Regional Airport is working to complete a project to lengthen its
runways to allow for increased commercial traffic. It recently acquired 250 acres for this
expansion project, which will be finished by the end of 2006.
O’Hare International Airport, Chicago, Illinois
Originally, O’Hare International Airport was a military base named Orchard Field. In
1946, the Chicago Municipal Airport (Midway) bought Orchard Field from the U.S. government
and renamed it in honor of naval pilot Butch O'Hare who was killed in World War II. O’Hare
Airport was used predominantly by the military until the mid 1950’s when it first opened its
doors to domestic commercial flights. Today, O’Hare International Airport covers 7,700 acres,
has four terminals with 178 gates and 7 runways. It is operated by the Chicago City Department
of Aviation. In 2004, Chicago O’Hare International Airport handled nearly 457,000 tons of
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domestic freight and over 957,000 tons of international freight, totaling over 1.4 million tons of
freight. Goods are shipped to and from more than 140 domestic and 30 international non-stop
destinations, serviced by 22 airlines. O’Hare is an important hub for Delta and American
Airlines, as well as shipping companies. The airport also has a large capacity for storing cargo.
The Southwest Cargo Facility dubbed “Cargo City” covers 240 acres and offers 1.2 million
square feet of enclosed storage space. The O’Hare Express Center was the first private
development on O’Hare property; it covers 50.2 acres and includes five buildings offering a total
of 850,000 square feet of storage space. O’Hare International Airport ranked 7th in 2003 for allcargo landed weight, handling over 2.35 million tons of cargo, making it the seventh busiest
cargo moving airport in the United States.
Cincinnati/Northern Kentucky International Airport in Covington, Ohio
Cincinnati/Northern Kentucky International Airport was built in 1943 as an alternative to
Lunken Airfield which was prone to flooding. Currently, it covers 7000 acres with three
concourses and three terminals, totaling over 100 different flight gates. It is operated by the
Kenton County Airport Board. Delta and Comair are the two main passenger airlines servicing
the airport. Both of these airlines have over 50 gates each, making Cincinnati/Northern
Kentucky International Airport the largest facility of its kind in the world. Not only does this
airport handle large amounts of passengers, but it also handles large amounts of freight: over 2
billion tons 2003. In 1984, DHL opened its package-sorting hub at Cincinnati/Northern
Kentucky International Airport. Following a series of expansions, DHL opened a new hub on
the airfield in 2003 that covers 150 acres. This allows DHL to handle up to two million pounds
of cargo nightly with enough ramp space to park more than 60 aircraft. The Bureau of
Transportation Statistics ranked Cincinnati/Northern Kentucky International Airport 16th in U.S.
all-cargo landed weight, handling nearly 1.1 million tons of cargo in 2003.
Cincinnati Municipal Airport in Cincinnati, Ohio
Originally named Lunken Airfield, Cincinnati Municipal Airport was built in 1925. It
currently covers 2,000 acres in Cincinnati near the Little Miami River, and has been prone to
flooding in the past. It is owned by the City of Cincinnati and is operated by the Aviation
Division of the Department of Transportation and Engineering in conjunction with PB Aviation.
Freight traffic to this airport is light, as it serves mostly as a general and corporate aviation
facility and as a reliever airport to the Cincinnati/Northern Kentucky International Airport. In
2002, Cincinnati Municipal Airport handled over 500 tons of freight. This freight is primarily
comprised of cancelled checks and small packages, flown by AirNet and OnFlight Express.
Cincinnati Municipal Airport also offers aircraft engine service and repair, aircraft interior
services, aircraft sales, leasing, charter and courier services. The airport also has plans for future
expansion to accommodate more passenger and cargo traffic.
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Louisville International Airport, Louisville, Kentucky
Standiford Field, a World War II air base, was built in 1941. In 1947 it was sold to its
current operator, the Louisville Air Board, and was immediately made into a commercial
passenger airport called Louisville Airport. United Parcel Service, the largest private employer
in Kentucky, makes up the majority of the airport’s cargo. Louisville International Airport has
many professional facilities and amenities to handle massive amounts of specialized cargo,
including mechanical handling, heated storage facilities, the ability to handle hazardous and
dangerous goods. The airport also boasts an Express Courier Centre, and has a limited amount
of parking space for large transient aircraft. The Airport Authority began plans for expansion in
1988, including new east and west parallel runways, a new Kentucky Air National Guard Base, a
new United States Postal Service air mail facility, new corporate hangars, a new fixed-based
operator, a four-level parking garage, and a new control tower. In 2003, Louisville International
Airport ranked third in all-cargo landed weight, handling over 4.1 million tons of cargo; four
times the amount of cargo handled by Indianapolis International Airport, the country’s 8th busiest
cargo handling airport.

Intermodal Flows
We have not focused on intermodal flows in the report that follows. It may be a
significant proportion of total flows in the United States, but it is not that significant when it
comes to Indiana. Let us look at this briefly here.
According to the 1997 Commodity Flow Survey (CFS) the shipments leaving Indiana
that moved by multiple modes represented 10.7% of the value of all goods. This makes it sound
significant, but when we look at the tonnages involved it is about 2.2%. This includes all parcel,
courier, and postal moves, truck/rail moves, truck/water moves, rail/water moves, and unknown
multiple modes. For the 2.2% of multiple mode moves we know that 0.2% is parcel moves, but
the samples drawn of other modal pairs were so small that the data were viewed as unreliable. If
we move to flows of specific commodities, there is nothing reported in most cases.
As for 1997 shipments arriving in Indiana we know that 10.9% of the value of the
shipments is via multiple modes, but only 6.3% of the tonnage. More specifically the truck and
rail moves represent 1.0% of the value and an undisclosed amount of the tonnage, probably
something around 0.5% of the value.
In the 2002 CFS shipments by multiple modes represented a total of 11.1% of the value
of Indiana shipments, but 8.6% of this value was for parcel and similar moves. Truck and rail
flows represented 2.2% of the value. The tonnage moving by multiple modes dropped in 2002
from its 2.2% in 1997 to 1.6% of the tonnage in 2002.
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Again the 2002 picture is actually less clear. We know 11% of the value of the shipments
received arrives by multiple modes, and about 5.3% of the tonnage. The sampling of this area is
undoubtedly something that could be improved upon, because the value of the intermodal
rail/truck moves is 0.1% of the total. The tonnages, actual or percentage, are not revealed and
probably come out significantly less than that.
In effect, we have not looked at the intermodal rail/truck flows originating in Indiana
because the sector seems of minor importance based on the data available from the 1997 and
2002 CFS. Of course there is always the possibility that the sample used by the CFS is not
picking up the volumes correctly.
There may be anecdotal evidence that a significant amount of intermodal rail/truck traffic
arrives in Indiana. Even if the CFS is significantly understating the value and tonnages, we have
no way to improve this. The CFS is the best data source available. If we were able to work with
the general multipliers developed here and discussed later, we would not have sufficient data to
work with once this was distributed across 41 different commodity groups.
We suspect that we are picking up some of the intermodal flows in the form of simply
rail traffic, we have no way of knowing this for sure and as a result this type of flow has not been
treated any differently than rail flows here.

Exports and Imports Related to Freight Flows
Although it is beyond the scope of the present study and clearly beyond the data
published by the Commodity Flow Survey (CFS) on which this study is based, there is a natural
interest in the extent to which exports and imports play a role in the flow of goods to, from, and
within the state of Indiana. The way in which such flows are treated in the CFS, is worth noting
here.
Freight that is being shipped to a port or other site for export appears in the CFS as a flow
from the state of origin to the state of export. Therefore export flows leaving Indiana by rail and
destined for the port of Norfolk, Virginia, and further transshipment to a nation in Europe are
treated as flows from Indiana to Virginia. Flows leaving by aircraft from Indianapolis that are
destined for a nation in Africa are treated as flows beginning and ending in the state of Indiana.
In effect, this is an internal or intrastate shipment. Likewise a container of merchandise from
Beijing arriving at the port of Los Angeles-Long Beach in California prior to a West Coast
warehouse, followed by its shipment by motor carrier to Indianapolis is treated as a flow from
California to Indiana. All of this is rather unsatisfactory if you really care about origins and
destinations and Indiana’s role in international trade. It is unlikely that we can satisfy all the
readers of this document in this matter, but we will try to improve on the situation somewhat.
The reader should bear in mind that we will be using estimates for much of what follows.
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Export Flows
Of the total goods exported from the United States, Indiana was responsible for 2.4% of
the value. This amounted to $21.5 billion dollars in goods in 2005 and this was a 12.4% increase
over 2004. Of these exports the dominant commodities were transportation related components
and pharmaceuticals and medical-related supplies. The former would most likely move by rail
or truck, while the latter might very well be shipped as air freight. These two broad classes of
goods accounted for more than 49% of the value of exports.
The major destinations for exports from the state of Indiana are not unexpectedly Canada
(44.5%) and Mexico (12.2%) in terms of value. These shipments would be primarily surface
moves and would most likely appear in the CFS as shipments to Michigan in the former case and
shipments to Texas in the latter case.
Other export destinations that comprise the top ten destinations are the United Kingdom
(7.1%), France (6.8%), Japan (3.6%), Germany (3.2%), Netherlands (2.0%) and China (1.9%).
These countries along with Canada and Mexico represent more than 80% of the destinations for
Indiana exports in terms of value.
The heavier exports to European destinations would most likely move from the ports of
New York or Norfolk, Virginia, to Rotterdam, Bremerhaven, or Antwerp in container ships. Of
course higher value goods (such as pharmaceuticals) would probably be shipped by air.
Those exports destined for Asia would most likely pass through the port of Los Angeles
and Long Beach, since they handle 70% of the West Coast transpacific traffic. The other choices
are Oakland and Seattle/Tacoma, but these handle only about 20% of the traffic. The receiving
port on the Asian side is determined by the final destination of the exports. Hong Kong
continues to be very dominant for China, Pusan for South Korea, and Kobe for Japan.
Import Flows
While the export picture is rather clear, the import picture is not. We can speak of the
estimated value of goods being imported, but even this requires certain assumptions. If we
assume that Indiana consumes goods as a straight proportion of its population to the total U.S.
population then we can make some estimates. This is not an all an unreasonable assumption
since the state is proportionally quite similar to the U.S. as a whole and it is primarily consumer
goods that are being imported in many cases.
In this case the leading source of imports for Indiana would be Canada with 17.2% of the
value. China is second with nearly 14.6% of the total value. This would be followed by Mexico
with 10.2% of the value, Japan with 8.3%, Germany with 5%, the United Kingdom with 3.1%
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and Korea with 2.6%. Let us look briefly at what is being imported from these areas to the U.S.
Our best estimate of the value of these imports (in billions of U.S. dollars) arriving in
Indiana (based on 2005 data) is as follows: Canada (6.1), China (5.1), Mexico (3.6), Japan (2.9),
Germany (1.8), the U.K. (1.1) and Korea (.9). The increasing dominance of China as an import
source is the major change over the last decade.
For Canada the major U.S. imports are transportation equipment (26.9%), energy-related
products (23.0%), forest products (9.8%), and minerals and metals (8.9%). China’s picture is
quite different with electronics accounting for the major share of its exports to the U.S. (35.7%).
Miscellaneous products of manufacturing are the second most common import from China
(19.1%), followed by textiles (11.1%) and machinery (8.8%). Mexico’s leading export to the
U.S. is also electronics (23.7%), followed by transportation equipment (20.3%), energy-related
products (14.8%), and machinery (11.9%). Japan’s exports to the U.S. are dominated by
transportation equipment (45.2%), followed by electronics (22.9%), and machinery (13.5%).
Most of above imports would move by motor carrier or possibly rail. Goods coming in
from Europe are not very significant in comparison to the Asian trade. The impact of the latter
trade on West Coast ports is quite significant and this can impact firms in Indiana in terms of
congestion delays preventing ships from being unloaded. The major Asian ports involved in
shipments to the U.S. would continue to be the same as those receiving shipments.
Summary
In this chapter we have summarized the attributes and trends related to the forty-one
commodity groups examined in this study using a combination of data from both the 1997 and
the 2002 Commodity Flow Surveys. We can not examine longer term trends since the data for
1993 are not comparable with the newer classification systems.
Also summarized here are the major transportation facilities of the state of Indiana
including its port facilities, airports, and intermodal facilities and terminals.
We also examined the intermodal (rail/truck) flows in Indiana commodity productions
and attractions. It was noted that in terms of tonnages, in other words traffic, this represents a
very small amount of the total volume of goods leaving or entering the state of Indiana. It was
also noted that we have no way of improving this situation and as a result this type of flow has
not been examined here specifically. Instead this portion of the shipments has been combined
with rail shipments.
We closed this chapter with some discussion of the role of exports and imports
originating and terminating in Indiana. We have focused primarily on goods based on their
value.
In the export case Indiana leads with transportation related equipment and

______________________________________________________________________________
Department of Geography
53
Indiana University

Freight Flows of Indiana

Final Report

pharmaceutical-related products. Imports are being dominated by consumer goods from Asia.
Indiana DOT planners should carefully monitor the development of bridge tables being
prepared that will enable one to translate STCC data into SCTG data. If this were available then
it would be possible to work with the STCC data of the Carload Waybill Sample and treat it as
SCTG data. At present such tables are crude at best and will not provide reliable estimates.
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Chapter 9
IMPLEMENTATION
This study was undertaken as a planning and analysis project. It should be apparent to
the reader that the study also has many of the attributes of a research project. Many of the
problems encountered as well as the models used are often found in research papers. We have
also evaluated the different models as we went along. The end result is a study that should have
value for economic analysis, transport analysis, transport policy formation, and for planning
studies conducted by the state or subareas of the state such as metropolitan areas.
In this chapter we will briefly suggest some possible applications for the findings of this
study in the areas noted. We will also identify the various deliverables from this project.
Beyond this report these consist of computer files that will enable the state to replicate and utilize
the models developed here.
Use of the Results for Economic Analysis
The appendices of this report include several project generated databases that should be
of use to organizations interested in the flow of goods into, through, and out of counties and
urban areas of the state. MPOs (metropolitan planning organizations) have shown considerable
interest in the results of this study for such purposes. This would enable these areas to identify
which of the myriad of highway projects facing it may have the highest value in terms of local
industrial production activities. If an area has an interest in examining its economic base this
study will give such areas some information on those economic activities that may wield the
greatest impact in terms of the value of commodity flows. This can be done by taking the values
from goods for Indiana in 1997 or 2002 (see tables 3-1 and 3-2), and multiplying the tonnage by
these values. In this case it should be noted that the values in several of the tables are in
thousands of tons.
Using the same procedure a county or metropolitan area can assess to what extent it is an
importer or exporter of individual commodity groups. One should bear in mind that the
categories or commodity groups used here are indeed groups. That is, these are not individual
goods. It may be that a county is importing exactly the same amount of a commodity group as it
is exporting of that group. All that this means is that one good of the group may be imported,
while another good in the same group may be exported at the same time. Because of these
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possible idiosyncrasies it might be best to conduct all such analyses in terms of dollars, rather
than tons.
Use of Results for Transport Analysis
The type of transport analysis that can be undertaken using the results of this study are
probably primarily at the regional corridor level. In that case we might be talking about a major
highway link between Indianapolis and Evansville and the concern might be to what extent such
a highway link would facilitate the movement of commodities to or from the state. It would be
possible to use the results of this study to estimate the net transport cost savings for the state’s
manufacturers if such a highway were built. Such an analysis needs some reasonably good
estimates of the volume of goods currently moving and this study could provide the same.
Use of the study for such a problem would necessitate the use of a transport network
similar to the one that was utilized in this study.
We are also reminded of the fact that the oft cited 1997 freight study was used for a
couple of major studies after its completion. One of these involved a statewide analysis of
intermodal facilities (Booz-Allen & Hamilton, et al., 1997) and another looked at the
Indianapolis region in terms of freight flows (Cambridge Systematics, Inc., et al.,1998).
For county level studies it might be desirable to try and disaggregate the county level
estimates provided here to a lower level of geographic detail. This has been done by the state in
the past using data from Dun & Bradstreet to estimate the locations of production and attraction
of flows.
Use of the Results for Policy Analysis
The state of Indiana could also use the results of this project to evaluate different policy
decisions of the state. For example, the state recently decided to increase the speed limit on
some of its highways to 70 mph. This was done without any analysis in terms of evaluating what
the impact of such a change might do for the state’s commodity flows. While there is no reason
to believe this decision would result in alternate route selection, such an evaluation could be
undertaken here. The reason why little change would be expected is that the leading routes in
terms of previous speed limits are for the most part the same ones that received the increase.
There is nevertheless the possibility that a 70 mph speed limit corridor could combine with a 50
mph speed limit corridor and completely pull traffic off of an urban 55 mph corridor. By simply
changing the speed limits of the network database, such policy decisions could be examined a
priori the change.
Databases and Deliverables
Aside from this report and the various flow estimates and forecasts, this project will also
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supply the sponsor with production and attraction vectors developed for the 41 commodity
groups examined here. These are all being supplied electronically as well as in published form
in the appendices of this report. The values for 1997 appear as appendix A. The forecasts over
these same set of commodities for 2015 appear as appendix E and the forecasts for 2030 appear
as appendix F.
The last deliverable supplied includes the computer programs used here. One of these
was used in the 1997 study, but the others are new. They appear here as Fortran 77 code, but
they have also been run on a Fortan 95 compiler. They have not been supplied as executable
files. They can easily be made computer-ready by running them through any Fortan compiler,
e.g., Microsoft, Lahey, Salford, and so forth. The programs used appear here as appendix B.
There are distance decay curves created from data in the 1997 CFS reports that appear in
appendix C, and illustrate the manner in which traffic falls with increasing distance from an
origin.
A second set of databases are the proportions of each of the commodity groups used in
the modal assignments. These are being supplied in electronic form as well as in appendix D of
this document.
The project will also provide the sponsor with master data files generated by the project.
These will include files for all highway, rail, water, pipeline and air freight traffic. Interaction
matrices for 1997, 2015, and 2030 will be provided as well. In order for the state analysts to
duplicate the findings here and to use the models derived for evaluating projects and alternatives,
we will also supply the state with networks used for highways and rail, the density variable for
the railroad traffic assignment, as well as the railroad *.net file. Similarly, the same will be
provided for the highway sector, along with any files necessary to run the analyses.
A Guide to Using the Data Files
There are numerous uses for the data supplied here and on the CD ROM that will be
supplied to the sponsor. As indicated elsewhere we see the users of these as the Indiana DOT
and the MPOs of the state of Indiana. We can envision MPOs being interested in the tonnages of
goods produced by and attracted to counties within their jurisdiction. This information can
easily be obtained by using the appropriate tables of appendix A, E, and F, for 1997, 2015 and
2030, respectively. Appropriate conversions of the data to trucks can be obtained by using the
density figures of Table 5-4 in the text of this report. Dividing the tonnages by the truck density
will yield the trucks moving these goods in the local area. Conversion of the tonnages to 1997
dollars requires the use of a measure of value for the SCTG groups. These values appear on
appendix page B40. The data on that page consists of three columns. The first is the two-digit
SCTG code; the second in the motor carrier density, e.g., 9.77, 96.63, and so forth; and the third
is the value per ton in 1997 dollars, e.g., $1,042.38.
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The other uses of the data supplied here are for evaluating the use of different routes for
the movement of goods. This is not nearly so easily done unless the user is skilled in the use of
TransCAD, the GIS system used here (Caliper, 2000). We will discuss how this can be done if
the user is somewhat familiar with the GIS software.
There are two broad problem areas that the user might want to work on with the data
here. The first of these is concerned with the volume of traffic on the local roads of an MPO or
other areal unit. In effect the maps prepared here may all be enlarged to reveal such information
while the map is resident on the computer, but you lose this ability when the maps appear in print
as they do here. So the first thing the user may want to do is create an assignment for the flows
distributed. We will call this simply the Assignment Problem below. The second problem seeks
to evaluate what the volume of trucks would be on different roads and streets if traffic were
prevented from taking some existing link segments in the area under analysis. We will refer to
this as the Alternate Routing problem.
The Assignment Problem
We begin by starting TransCAD, and going to File, and then Open. We next find the
flow data of interest that we want to assign to the network. In our case the data is on a CD in the
D drive entitled February 14, 2006, and it is entitled TRUCK_97.ASC. In order for TransCAD
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to recognize the data there must also be a dictionary file in the same directory. These files have
the extension of .DCT. This file in the case of our flow data has the following form:
TRUCK_97
41
ORIGIN,I,1,8
DESTIN,I,9,8
TRUCKS,R,17,25
The name of the DCT file must have the same name as the beginning of the flow data file, so the
above five line file is named TRUCK_97.DCT. These files are being supplied with the flow
data, but the user may have occasion to create a different flow file (e.g., by converting the trucks
to dollars). In such a case the first line is a name for identification purposes, the second line
gives the total length of data, line three the name of the rows, the type of data (I for integer here),
the column where the data begins, and its length. The next line is the same for the columns. The
final line identifies what is being assigned, the type of data (R for real or decimal data here), the
column where the variable begins, and the length of the variable. Consult the TransCAD manual
for further information on this if necessary.
We next want to create an origin-destination matrix from this data. We go to Matrix on
the horizontal TransCAD toolbar at the top of the page. Go down the matrix toolbar to IMPORT
and press this. This results in the following screen:

Clicking on Next yields:
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and clicking on Finish yields a screen requesting that you type in the name of the matrix file you
are creating. Here we have called it TRUCK 97.MTX. Click on Save and your matrix will
appear. Minimize the matrix.
Now that we have the flow matrix, we need to assign these flows to a network. If you
have not yet created a network you must do this first. Go to your boundary file directory. This is
labeled
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CDFILES here. Make sure the Geographic Files appears and load the IN_BOUND.DBD. This
will create a map of Indiana on the screen with counties and the state outlined. Next go to the
toolbar at the top of the TransCAD screen. Click on the layers icon. Click on Add Layer and
add the merged.DBD. This will yield the display below and create a highway network for the
state. Clicking on Close will produce the network on the screen.

To create a network for assigning flows you next go to the horizontal toolbar at the top of the
TransCAD screen. Make sure the active layer is the network (called integrated here). Now go to
the Network/Paths icon and click it. From the toolbar produced click Create. The screen below
appears.
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The travel time we will use is listed as Travel_Time. Select it so that it is displayed in the
window. Click on OK. You will be asked for a name for the network file. We have called ours
merged.net.

Make sure your flow matrix is active and click on Planning on the horizontal toolbar.
Then click on Traffic Assignment. Since we are dealing only with trucks we use All or Nothing
as noted in this report. Insert Travel_Time if it does not appear. It is found below.
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Make sure the TRUCK_97 and merged.net are active. If they do not appear in the above
window, try again. As noted above we have selected the “All or Nothing” assignment routine.
Other assignment algorithms require a capacity value which is not in the database. Click OK.
We are next asked for a name for the assignment flows.
TRUCK97_LinkFlow.bin to store the assigned flows. Click Save.

We have used

The assignment is executed and a small window appears telling you whether this has been
successful.
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A new window appears behind the above and this is a dataview that combined the integrated
database and the assignments.
If we go back to our Indiana map and click on the TOT_FLOW and the proportional
scaling icon (the one with the stars) we will then get a map of the Indiana highway system that
displays the volume of traffic on all links Such as the one below:

While in TransCAD you can focus on any part of this network and identify flow volumes for
metropolitan area highways, counties, and so forth.
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The Alternate Routing Problem
When a road or highway is closed due to an accident, you may want to assess the most
likely way that traffic can be diverted to alternate routes; or you may want to evaluate the
impacts of building new roads, e.g., a bypass, on truck traffic on local roads; or you may want to
evaluate alternate routings if you don’t want trucks going through the center of town. All of
these are alternate routing problems. Depending on the complexity of the problem at hand, we
can evaluate it by dropping one of more links from the network.
At the outset the primary thing you want to do is back up the network file before you
begin anything else. You may be tempted to simply go into the network layer and delete links of
the system. That is one approach, but I would rather not mess up the network in that way. My
preference is to use the side toolbar on the right side of the TransCAD window.
In this approach you enlarge the highway network map and identify the links that you do
not want used. Click on the large i. Note the link number and make sure this is the link you do
not want used in the routing. Go to the Travel_Time variable, and change the travel time to 1000
or any large number. When you run the assignment routine, or the shortest path routine between
any two nodes, this is read as a very high cost and the link is not selected. Follow this approach
for any other links of interest. You can go back and edit the travel time values for all links
changed in the same manner, assuming you have kept a record of the initial values which you
changed, or you can click on Edit on the horizontal bar, click on Fill, and have the travel time
variable replaced with the initial values as calculated by:
Travel time = (Length/new_speed) * 60
This will replace any changes with the original values.
Summary
This chapter has summarized the various ways in which this study could be used by the
state and by metropolitan planning organization (MPOs). It was noted that the study could be
used for transport analysis, economic analysis and for policy analysis. It is important to
emphasize that because of the way in which the modal split analysis was carried out here, it
would not be possible to examine some of the questions related to this area. In other words, we
have used historical patterns to allocate future splits of traffic between the various modes. Such
an approach is not sensitive to changes in prices, tolls and the like and this does limit its utility.
In addition this chapter has also provided a guide as to how this report and its databases
could be used by planners at different scales (state level and MPO level). We have outlined the
various steps that are necessary to use this approach to assign the traffic generated. We have not
dwelt upon the various commodities that could be assigned, but if the state and MPOs have an
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interest in this they can certainly undertake such analyses. The appropriate files are provided
here. We have also provided some direction on how the data could be examined at the county
level in terms of productions and attractions. Finally we have suggested the manner in which
this study could be used to examine the problem of alternative routes could be examined. This
would be very useful in the event that planners wanted to examine a number of different
transport questions.

______________________________________________________________________________
Department of Geography
135
Indiana University

Freight Flows of Indiana

Final Report

References
Booz-Allen Hamilton, Inc., Bill Black (Indiana University), Professional Data
Dimensions,Caliper Corporation and GIS/Trans, Ltd. (1997), Intermodal Management System,
(San Francisco: Booz-Allen Hamilton, Inc.), October.
Caliper (2000), TransCAD: Transportation GIS Software, User’s Guide, Newton, MA: Caliper
Corporation.
Cambridge Systematics, Inc., Dyer Environmental Services. URS Greiner, Inc., and William R.
Black (1998), Indianapolis Intermodal Freight System Plan, Final Report, prepared for the
Indianapolis Department of Metropolitan Development, (Cambridge, Mass.: Cambridge
Systematics, Inc.), June.

______________________________________________________________________________
Department of Geography
136
Indiana University

Freight Flows of Indiana

Final Report

APPENDICES
APPENDIX A - PRODUCTIONS AND ATTRACTIONS, 1997
APPENDIX B - COMPUTER PROGRAMS DEVELOPED
APPENDIX C - DISTANCE DECAY CURVES
APPENDIX D - MODE CHOICE/DISTANCE TABLES
APPENDIX E - PRODUCTIONS AND ATTRACTIONS 2015
APPENDIX F - PRODUCTIONS AND ATTRACTIONS 2030

______________________________________________________________________________
Department of Geography
137
Indiana University

Freight Flows of Indiana

Final Report
Table of Figures

Figure

Title

Page

1-1
1-2
1-3
1-4
1-5
1-6
1-7
4-1
4-2
6-1
6-2
6-3
6-4
6-5
7-1
7-2
7-3
7-4
7-5
7-6
8-1
8-2
8-3
8-4

The Counties of Indiana
Highway Network Utilized
Indiana Portion of the Highway Network
Interconnections of the State and Interstate Systems
Study Rail Network
Indiana Portion of Rail Network
Nodes of the Indiana Rail Network
Relationship of Total Productions and Total Attractions
Evaluation of the 1997 Models with 2002 Estimates
Market Area for General Air Freight of Indiana
Market Area for FedEx Parcels Moving by Air
Market Area for UPS Parcels Moving by Air
Market Area for USPS Parcels Moving by Air
Market Area for DHL Parcels Moving by Air
US Daily Truck Volumes for 1997
Indiana Daily Truck Volumes for 1997
Map of Sampled Locations
Relationship of Counts and Model Estimates
US Daily Rail Volumes for 1997
Indiana Rail Flows 1997
Indiana Daily Truckload Freight Volumes for 2015
Indiana Daily Truckload Freight Volumes for 2030
Indiana Daily Railcar Freight Volumes for 2015
Indiana Daily Railcar Freight Volumes for 2030

2
4
5
6
10
11
15
62
69
90
91
92
93
94
98
99
102
103
107
108
119
120
121
122

iii

Freight Flows of Indiana

Final Report

Table of Tables
Table

Title

Page

1-1
1-2
2-1
3-1
3-2
4-1
4-1a
4-2
4-3
4-3a
4-4
4-5
5-1
5-2
5-3
5-4
5-5
7-1
8-1
8-2

Nodes of the Highway Network and Coordinates
Nodes of the Rail Network and Coordinates
Major Commodity Groups Included in the Study
Value and Tons of Commodities for Indiana, 1997
Value and Tons of Commodities for Indiana, 2002
Production Models Developed
Production Models Developed (ver. 2)
Employment Variables Used in Modeling
Attraction Models Developed
Attraction Models Developed (ver. 2)
Adjusted Explanation for Zero Intercept - Production
Adjusted Explanation for Zero Intercept - Attraction
Production Constrained Model Attributes
Fully-Constrained Gravity Model Exponential Values
Actual and Modeled Average Distances
Commodity Density Values for Railcars and Trucks
IU Density Factors vs. Cambridge Payload Factors
Sampling Locations for Model Evaluation
Proportional Increases in Employment by Area
Labor Productivity Growth Factors for Indiana, 2002-2030

7
12
19
23
24
58
59
60
64
65
66
67
75
78
79
82
85
101
111
117

iv

TECHNICAL REPORT STANDARD TITLE PAGE
1. Report No.

2. Government Accession No.

3. Recipient's Catalog No.

FHWA/IN/JTRP-2006/27
4. Title and Subtitle

5.

Freight Flows of Indiana

Report Date

August 2006
6. Performing Organization Code

7. Author(s)

8. Performing Organization Report No.

William R. Black

FHWA/IN/JTRP-2006/27
10. Work Unit No.

9. Performing Organization Name and Address

Joint Transportation Research Program
1284 Civil Engineering Building
Purdue University
West Lafayette, IN 47907-1284
11. Contract or Grant No.

SPR-2860
13. Type of Report and Period Covered

12. Sponsoring Agency Name and Address

Indiana Department of Transportation
State Office Building
100 North Senate Avenue
Indianapolis, IN 46204

Final Report

14. Sponsoring Agency Code

15. Supplementary Notes

Prepared in cooperation with the Indiana Department of Transportation and Federal Highway Administration.
16. Abstract

Using data primarily from the 1997 Commodity Flow Survey (CFS) this report develops a series of models for
estimating the production and attraction of 41 different SCTG commodity groups for 145 geographic units in the
United States; 92 of these are the counties of Indiana. This is followed by the calibration of fully-constrained
gravity models for the flow of these commodities. Using modal share data from the CFS the generated traffic is
divided between the various modes. This project looked primarily at the highway sector and used digital
representations of these networks for traffic assignment purposes. A very detailed Indiana digital road network
was merged with a USDOT digital highway planning network. New cost metrics were developed for each modal
assignment . Productions and attractions were forecasted and the models and assignments were rerun for 2015
and 2025. A chapter on implementation suggests how the results of the project can be used for planning and
policy development. Appendices include productions and attractions for the 145 areas, computer program code
for the major software developed, national modal share data by commodity, and distance decay curves for the
different commodities

17. Key Words

18. Distribution Statement

State transport planning, digital road networks, traffic modeling,
commodity flow data, microcomputer methods, rail planning

No restrictions. This document is available to the public through the
National Technical Information Service, Springfield, VA 22161

19. Security Classif. (of this report)

Unclassified
Form DOT F 1700.7 (8-69)

20. Security Classif. (of this page)

Unclassified

21. No. of Pages

566

22. Price

